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Introduction 


According to the 1948 Standard Definitions of the 
Glass Division of the American Ceramic Society (ASTM 
Standard C162-52): “A cord in a glass article is an at- 
tenuated glassy inclusion possessing optical and other 
properties differing from the parent glass.” In practice, 
cords are detected by their physical differences from the 
parent glass. Extensive studies in the period 1938-1947 
demonstrated conclusively, however, that cords invari- 
ably differ chemically from their parent glass, and that it 
is these chemical differences that cause the more apparent 
physical ones. The studies likewise showed conclusively 
that the only preventive for cords is the correct design 
and proper operation of glass plants. Similarly many 
diagnostic and curative techniques were developed. Until 
these conclusions were reached, the nature of cords and 
the influences of glass-plant practice on their occurrences 
and duration had been largely matters of speculation, 
especially among the glass-plant operators. 

This present article is primarily a revision of a com- 
prehensive report by the writer written in 1947 at the 


*See Bibliography. 
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close of an extensive research program on vords at the 
Preston Laboratories. The research program had included 
the development by Turnbull (1941)* of the centrifuge 
method for separating powdered glass into fractions based 
on density differences, thus permitting, for the first time, 
the chemical analysis of the various density fractions. The 


simplicity and conveniens of density measurements and 


their sensitivity as a test jor variations in glass composi- 
tion led to the development. \here and elsewhere, of sink- 
float density comparators (Kaight 1945b), and to the ap- 
plication of statistical contre! methods to daily-density 
data (Ghering 1944). 

The 1947 report has bec. 
the literature review has been brought up to date. 


completely rewritten, and 


I. PROPERTIES OF GLASS AND THEIR 
RELATIONS TO CORDS 


TA. 


IAl. Composition Variations in Cordy Glass 


Chemical Composition 


Whether a cord is or is not significant in commercial 
glassware depends upon the degree of its chemical in- 
homogeneity, the cations involved, the distribution of 
the cord in the ware, and the type of ware involved. Al- 
though exact limits cannot be set upon composition 
variations permissible in good commercial glassware, 
the following values may serve as a guide. They seem to 
be representative of American practice on soda-lime- 
silica container glasses. It is recommended that the 
silica content be held within about +0.4 weight per- 
cent over a period of several days, and that the other 
major oxides be held within about +0.2 weight percent. 
The minor oxides must, of course, be held within much 
narrower limits. 

It is probably true that variations up to 0.4 percent in 
SiO, when substituted for, say 0.1 to 0.2 percent of 
Na2O plus 0.3 to 0.2 percent of CaO would not cause 
cord trouble, and ware may be satisfactory with con- 
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siderably larger variations than these.. But a variation 
of as much as 1 percent in silica would probably cause 
serious difficulty with cord.* In some cases of extreme 
cordiness due to batch house trouble, the silica was found 
to be off by as much as 2 percent. Similarly, severe cords 
arising from attack on aluminous refractories have been 
found to be enriched in Al,O,, Fe,O;, ZrO,, etc., by up to 
1 or 2 percent. 

Determining the origin of cords by means of their 
composition is a difficult problem. It is complicated by the 
fact that a cord can change in composition during its 
passage from the source of contamination to the finished 
ware. The enrichment of the cord by particular oxides 
does show that these oxides occur in the source material, 
but they may not be present in the cord in their original 
proportions. Nevertheless, the presence in a cord of defi- 
nitely unusual amounts of any ions, or the presence of 
any ions foreign to the normal glass, is a most valuable 
lead in the search for the cause of the cord. 

Variations in composition of glass give rise, in gen- 
eral, to variations in physical propzrties, such as bire- 
fringence, thermal expansion, viscosity, and density. Cer- 
tain of these properties determine the working behavior 
of the glass and its durability in service, while some 
serve as guides in controlling glass quality or in ana- 
lyzing cases of production trouble. 


IA2. Interpretation of General Observations 


Indications as to the composition variations probably 
present in a cord can be obtained from observation of 
batch-house and furnace practices. from the position of 
the cords in the glass feeder system, from color, viscosity, 
density, refractive index, and stress effects in the cordy 
glass, and from any glass stones associated with the 
cord. For example, persistent amber streaks are gener- 
ally a sign of attack on aluminous refractories; with these 
cords, the furnace operating temperatures and the lo- 
cation of the cords give strong indications of possible 
locations of, and cures for, the refractory attack. 

Interpretation of stress and density relationships in 
soda-lime-silica glasses has been discussed by Ghering 
and Knight (1944). Thus, soda enrichment causes very 
high tensile stresses whereas lime causes lower ones, with 
an equal density difference in each case. Similarly, com- 
pression cords in soda-lime-silica glasses can be due 
either to siliceous or to alumino-siliceous contaminations. 
Hence, with equal stress in two compression cords, the 
one with a low density would have more silica, whereas 
little lowering of density indicates alumina-silica enrich- 
ment, an “aluminous” cord. 

Analogous relationships can be developed for boro- 
silicate glasses from density and thermal expansion re- 
lationships. Here, only silica-rich cords can be under 
compression, the other contaminants causing tension. 
Similarly, only boric oxide decreases the density, the 
other contaminants increasing it. Hence, compression 
cords in borosilicate glasses indicate silica enrichment, 
low-density cords under tension indicate boric oxide en- 
richment, and other tension cords indicate excesses of 
other oxides. 


IA3. Chemical Analysis by Typical Wet Methods 
Before the cord glass can be analyzed chemically, it 


*Appreciable variations in composition will, of course, 


affect the working 
properties of the glass whether or not cords are present. 
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must, obviously, be separated from its matrix glass. With 
relatively large cords (“blobs”, “sacs”, or “knots’”) the 
separation may be done by ordinary mechanical or ther. 
mal means (Zarbo et al 1944). Weckerle (1941) used 
gravity separation of crushed glass in heavy liquids, 
When the cord and normal glass are closely intermingled, 
however, the best method found to date is the centrifugal 
density-separation technique developed by Turnbull 
(1941). 

Under the best of conditions, silicate analyses involve 
appreciable uncertainties. These are caused both by the 
inherent inadequacies of the procedures and by the in- 
evitable experimental errors arising from the complexity 
of the methods. 

The American Society for Testing Materials has ¢>s- 
ignated standard methods C169-53 (ASTM 1953b) or 
both referee and routine analyses of soda-lime-sil ca 
glasses. This standard gives values for the “Proba le 
Accuracy of Results”; these apparently are meant to o1- 
dicate the ranges within which the results of good det r- 
minations should fall when repeated analyses are ma le 
on replicate samples. The range for soda is +0.2 perce tt, 
for silica, =0.1 percent, and for calcia, magnesia, alumii a, 
and boric oxide it is +0.5 percent for each. Thus tie 
variability inherent even in these referee-analysis me‘ 1- 
ods is comparable with the variations in glass co 1- 
position that can be tolerated in factory practice. T1 is 
shows the inadequacy of chemical analysis for the cont: >l 
of production. 

Further evidence on this point is given in Table [. 
These values were calculated from data supplied by five 
industrial laboratories from their analyses on six to eig it 
bottles (blind replicates) and on Bureau of Standari's 
glasses. Although the data are limited, the results were 
representative of routine commercial analyses. The values 
in column (3) are a measure of the reproducibility of 
analyses made on replicate samples. Individual labora- 
tories were not consistent in their degree of precision; 
thus, a laboratory showing above average precision on 
one oxide might show below average precision on other 
oxides. As can be seen, variations up to 1 percent in silica 
and 0.4 percent in the other major oxides can be expected 
in commercial analyses due simply to the normal errors 
of measurement. If we compare these figures with the 
approximate limits on composition fluctuations suggested 
above as tolerable in commercial practice, we see that 
chemical analyses just do not have the precision necessary 
for quality control work. 

The Society of Glass Technology likewise has _ re- 
ported standard methods for the analysis of soda-lime- 
silica-magnesia glasses (Anon., 1950a), and for soda- 
boric oxide-alumina-silica glasses (Anon., 1950b). A re- 
cent discussion of chemical analyses in the ceramic in- 
dustry is that by Bennett (1955). Papers such as that 
by Belcher (1954) discuss recent developments in ana- 
lytical methods. 

Whatever the analysis methods used, their results ob- 
tained under routine conditions must be evaluated statis- 
tically before they can be relied upon. Useful papers deal- 
ing with such evaluation include those by Moran (1943), 
MacCall (1944), and Churchman (1946). Discussions 
of the determination of the accuracy of test methods in 
general are given by Wernimont and by Youden and 


Cameron (ASTM 1950d). 
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IA4. Spectrochemical Analysis 


Cooper (1936) appears to have been one of the first 
to point out that the spectrograph could be useful in the 
glass laboratory for obtaining qualitative results pre- 
liminary to chemical analysis, for testing the effectiveness 
of chemical separations, for checking the purity of raw 
materials, for determining minor constituents, and for 
i‘entifying inclusions in glass. Harai has published five 
articles (1939-1941) on the quantitative spectrochemical 
éetermination of boron in glass and one (1941) on the 
determination of lead. Parrish et al. (1947) consider 
tve analysis of fluorine in glass. The use of spectro- 
coemical analysis has increased steadily since these early 
; plications. The American Society for Testing Materials 
las published complete indexes (Schribner and Meg- 
. ors, 1954) and reviews (Brode 1950, ASTM 1953a) on 
- ectrochemical analysis. 

In the field of ceramics, the first of two studies by 

‘arrison and his co-workers (1940) described the appli- 
ition of the spectroscope to the investigation of the 

nlatility of glaze constituents. The second paper (1941) 
iscussed at some length equipment, comparisons of 
arious techniques, and examples of ceramic problems 
ttacked by spectrochemical methods. 

The quantitative use of the spectroscope in the ceramic 
ield was also discussed by Slavin (1941); Austin and 
Sassett (1942) used it in the analysis of clays. Smith and 

foagbin (1946), dealing with especially refractory ma- 
erials, state that in 70 determinations of soda in alumina 
‘rains, the average deviation was 4 percent of the amount 
f soda present, which ranged from 0.1 percent to 0.3 
sercent, while 148 measurements of silica in a sample 
of alumina yielded an average deviation of 3.5 percent 
of the 1.8 to 4.7 percent. silica content. Quantitative 
analyses were made by Jaycox (1947) for most of the 





TABLE I 


TYPICAL LIMITS OF PRECISION ON ROUTINE 
CHEMICAL ANALYSES OF CONTAINER GLASSES 


(1) (2) (3) (4) (5) 
Approximate Average Approximate Approximate 


Weight Standard 2-Sigma 3-Sigma 
Percent Deviation* Limits# Limits+- 


0.17 +0.34 +051 
(0.15-0.18) 


0.08 
(0.06-0.11) 


Oxide 
SiO. 





72.75 


R03 1-2 +0.16 +0.24 


CaO +0.14 +0.21 


0.07 
8-10 (0.05-0.11) 
0.07 
(0.04-0.08) 
0.07 
(0.03-0.08) 
0.08 
(0.07-0.09 
0.06 
(0.04-0.08) 


+0.14 +0.21 


<1 +0.14 +0.21 


+0.16 +0.24 


<1 +0.12 +0.18 


<2 +0.08 +0.12 


0.04 
(1 lab. only) 
<0.05 0.004 +0.008 +0.012 
(1 lab. only) ‘ 
<0.4 


+0.04 +0.06 


0.02 
(0.02-0.03) 





*Median of the laboratory standard deviations (of the individual values about 
their means). The best and poorest of the laboratory standard deviations are 
ven in parentheses. 

Based on the median values in Col. (3). About 90-95 percent of all values 
would be expected to fall within these limits. 
+More than 99 per cent of all values would be expected to fall within these limits. 
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metallic ions in various ceramic materials in quantities 
ranging from 0.3 to 70 percent. 

That the spectrograph is especially useful in instances 
of suspected refractory contamination was shown in 1940 
during the course of some studies of cord samples that 
had been separated in the centrifuge by Turnbull at the 
Preston Laboratories and analyzed spectrographically by 
Harrison at Alfred University. These studies showed that 
the spectrograph can readily demonstrate the differences 
between cord and normal glass with respect to minor 
metallic constituents, and that it can detect the presence in 
the cord of elements which are foreign to the normal 
glass but do occur in a suspected refractory. Thus, in one 
instance of cord trouble, the high intensity of the zir- 
conia lines on the spectrographic plate singled out cer- 
tain zirconia-bearing refractories as the source of the 
cord. In another case, a persistent amber streak having 
greater density than the green matrix glass (as indicated 
by its location on the bottom of the feeder channel) was 
found spectrographically to be rich not only in iron, 
titanium, aluminum, vanadium, and chromium, as would 
be expected of glass on the floor of the tank, but also 
rich in lead and copper. It was concluded that the “ap- 
plied color labels” in the cullet were contributing ap- 
preciably to the sludge in the bottom of the tank. 

Thus, information on a large number of metallic ions 
can be obtained by spectrochemical methods more rapidly, 
more precisely, and with smaller samples than is the case 
with the usual chemical or micro-chemical methods. And 
more recent techniques, employing CuO and carbon dust 
for buffering and dilution permit spectrographic deter- 
minations of the major component oxides. 


IA5. Chemical Analysis by Special Methods 


The application of microchemical techniques to glass 
analysis has been investigated to a certain extent,* mostly 
on a qualitative basis. Intermediate between this micro 
work and standard chemical procedures lie various 
chemical methods for analyzing samples which are small 
but still above the “micro” level (Turnbull 1941; Turn- 
bull and Ghering 1941; Zarbo et al 1944). 

Flame photometry has been used for the determination 
of sodium and potassium in glass as a control tool in 
glass-plant laboratories. An article by Barnes, et al (1945) 
describes a useful photometer and gives details of the 
procedure after the sample is in aqueous solution. The 
flame photometer is in common usage today and has had 
much published concerning it (ASTM 1952a). 

In at least one factory the ferrous and ferric contents 
of flat glass are checked on a production basis by meas- 
urement of infrared and ultraviolet transmission. Stand- 
ard glasses provide calibration curves against which the 
daily samples are checked. Wang and Turner (1942) 
have discussed the spectrophotometric measurement of 
the ferrous and ferric iron content of glass. 

The determination of potassium by means of its natural 
radioactivity has been reported by Gladitsch and Graf 
1941a, 1941b; Barnes and Salley 1943; Aten 1943; and 
Eklund 1945. Aten finds that within a wide range, the 
accuracy of the method is proportional to the time of 
counting. In the analysis of glass, Eklund reported an 

(Continued on page 510) 


*Geilman 1926; Leitmeier and Feigl 1928; Geilman et al 1929-1935; Feigl 1933; 
Belcher 1941; Niessner and Korkisch 1941; Zerfoss and Hess 1945. 
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Congress in Session 


Setting 


Within the shadows of the National Assembly and 
Napoleon’s Tomb, the IV International Congress on Glass 
convened in Paris from July 1 to July 8 under the presi- 
dency of Monsieur André Delloye. While the third Con- 
gress, held in Venice three years ago, was characterized by 
elegance, this Congress was characterized by grandeur. 
The delegates, scattered in hotels throughout Paris, con- 
verge] via metro and taxi to the meeting place in the 
Maison de la Chimie in the mornings, and then dispersed 
to the many avenues, nightclubs, and sidewalk cafes in 
the evening where they were lost in the multitudes. 

The delegates numbered nearly four hundred from 
more than 20 nations—some of them from behind the 
Iron Curtain. The French Comité d’ Organisation, not 
to be outdone by their Italian counterpart of three years 
previous, organized social events and tours which allowed 
each delegate to sample the multi-sided aspects of Pa- 
risian culture. The highlight of all social affairs was the 
visit to the Chateau de Versailles, where the assembly 
dined with all the elegance of an 18th century court, and 
then were treated to the fabulous “Spectacle of Light and 
Sound”. in the Versailles gardens. One evening, the Con- 


N. A. Toropov, Director of Moscow Chemistry Institute 
addresses the Congress. 
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The Fourth International Congress On Glass 


gress “occupied” The Lido, a night club of international 
repute, and witnessed a floor show that is almost cer- 
tainly without comparison in the world. Of course, cham- 
pagne was served. The boat trip on the Seine and the 
excursion to Chantilly were daylight excursions to delight 
the most avid tourist. 

Trips for the lady delegates were heavily scheduled s» 
that Madame always had some place to go when she we; 
not shopping along the Avenue des Champs Elysees, 
the Boulevard Hausmann. 


Organization 


The organization of the sessions was tightly controllec 
so as to permit the maximum number of presentations i 
one recurrent session. Those delegates not guilty « 
“absenteeism” heard every paper presented at the Cor 
gress. This system required that speakers not excee: 
their time limit. To the credit of the chairmen of the 
sessions, it must be reported that there was very littl 
lagging. The details of the system of presentation ar 
noteworthy. The chairman of a session presented a digesi 
of all the papers in his session as the first talk. This oc 
cupied about 20 minutes. The speakers then emphasized 
the salient features of their talk in about 10 minutes each. 
The vice chairman of the session then summarized. It 
was jokingly said that there were no papers presented at 
the Congress, but every topic was abstracted thrice. This 
might have been a valid criticism if it were not for the 
fact that the papers of each session were preprinted in 
total and delivered to the delegates as they entered the 
lecture hall. Altogether, the French organization com- 
mittee is to be congratulated on a bold and successful de- 
parture in the mode of presenting professional communi- 
cations. It is to their credit, that all communications 
were, in fact, preprinted and all organizational details 
successfully completed before the Congress convened. 







Left: V. V. Varguine of the Institute of Technology, Stalin- 
grad, USSR. Right: A. Dietzel, Max Planck Institute for 
Silicate Research, Wurzburg, Germany. 
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The theme of the Congress was the promotion of a 
better relation of theory of glass to manufacture of 
glass. The sessions were well balanced between these 
two aspects of glass science. 


Session 1: Vitreous Systems 


From Russia, there were communications by Prof. 
N. A. Toropov and Prof. V. V. Varguine on the phase 
‘agrams of AIsO; - S;Oo, and T;O2 - S,;O2 - Nu,O, re- 
s)ectively. These papers are of fundamental importance, 
it of special practical signficance were Prof. Toropov’s 
narks on refractories in the Z,O2 - S;O2 system which 
parently are resistant to the attack of glass melts. Prof. 
A. Appen, also from Russia, presented a paper, in 
isentia, discussing the departure from linearity, in re- 
»:ing glass properties to composition. He listed factors 
r 30 oxides and for 7 properties. Dr. A. Westman, 
ym Canada discussed the unusual properties of the 
20 - H2,O - P20; system, which due to its solubility, 
aiows a more exact description of structure than is 
ually possible with silicates. From England came two 
ii teresting communications concerning the glasses based 
1 ,0n the oxides of tellurium, vanadium, molybdenum 
d tungsten by P. L. Boynton, H. Rawson and J. E. 
anworth. They reported that these oxides melted 
ith KsO and P20; will form glasses when prepared on 
a small scale. These glasses violate the usual glass form- 
ig rules of Zachariasen. Rawson proposed, therefore, 
at a reasonable criteria of glass formation was a cer- 
in relation between liquidus temperature and bend 
sirength. This new approach appears to explain why 
there are substances which, although they do not form 
glasses themselves, will do so when melted with suitably 
chosen second oxide. Of special note were vanadate 
glasses which are highly semi-conductive. 


Session 2: Glassmaking Reactions 


For this session there were two papers on gas com- 
ponents in molten glass. In a paper by T. Okamura and 
S. Eumera from Japan, an analysis was made to deter- 
mine quantitatively the total volume of dissolved gas in 
a melt in a Fourcault tank furnace. They found, among 
other things, that bubbles vary considerably under the 
best conditions. A. Dietzel and L. Merker from Germany 
reported on an experiment to determine the relative im- 
portance of losses in batch from dust and evaporation. 
They conclude that dust (and therefore the method of 
preparation) was not as important in the loss of alkali 
as evaporation. There were two papers on the melting 
of glass. A. K. Lyle from the Hartford Empire Co., 
analyzed the present status of fining and its relation 
to the production of glass which is desired to be more 
durable at higher temperatures. L. F. Oldfield and J. H. 
Partridge from England discussed the relation of homo- 
geneity to glass-melting reactions, especially focused on 
eutectic mixtures and solid, and liquid-solid reactions. 
An important practical paper was presented by F. Kots- 
mid from Czechoslovakia, who reported a very high 
Alumina (12 per cent) glass which can be used for the 
manufacture of products in feeder machines. P. Angenot 
from Belgium discussed a method of testing for reactions 
between tank refractories and hot glass. 
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Session 3: Behavior of Glass in the Glass Melting 
Furnace and During the Forming Process 


A predominant aspect of this session was the number 
(Continued on page 516) 


Charles H. Greene of Alfred University at the microphone. 


Harrison Davies of Mellon Institute discusses a point while 
Stevels of Holland looks on. 
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The Fining of Glass by Introducing 
Additional Gases in the Melt 


By JULIUS WIDTMANN 


A Communication from the Vienna Radio Works, Austria 
Translated from Glastechnische Berichte, February, 1956 


By THOMAS H. ELMER 


ABSTRACT 


A method is described for fining glass melts by 
means of gases introduced through nozzles. The laws of 
chemical fining and of fining by external introduction 
of gases are compared on the basis of experimental melts 
and model experiments using glycerine. The equipment 
developed for industrial application of the method is 
described. 


The concept of fining can be defined in both a narrow 
sense and in a broader sense. In the narrow sense one 
understands by it the production of a bubble-free or 
low-seed containing glass melt, the gas content of which 
has been decreased sufficiently so that the glass is stable 
enough for further working. In the broader sense fining 
is supposed to (1) make the melt seed-free, (2) partially 
degas the melt, and (3) homogenize the various liquid 
phases of the glass. (Cellular structure after Jebsen- 
Marwedel). 

General fining practice is to add chemicals (fining 
agents) to the batch which give off gases at high tem- 
peratures and which (1) aid in nearly completely re- 
moving gas bubbles, formed by batch reactions, that 
remain after initial melting, and (2) aid in partially 
removing gases which are chemically bound in the glass. 
During the conditioning period which follows, the gas 
bubbles which remain are supposed to be reabsorbed by 
the glass. The large amounts of gas liberated would 


occupy at the melting temperature about 1000 times t e 
volume of the final glass. Nearly the entire amount 
gas escapes, however, during sintering processes fre : 
the more or less porous sinter cake formed from t 
batch. These large amounts of gases flush out practicai \ 
all of the air initially present in the batch. A figure sho: - 
ing partially melted glass (Rauhschmelze) was publish 
by Jebsen-Marwedel’. See Figure 1. Around each gra 
of sand one can see a ring of seeds which are spheric 
in shape. The fields of bubbles increase with the numb 
of sand grains. If the gas content in the melt is limit 
these bubbles will decrease in size. This considerati: 
explains why fine grained sand leads to seedy glas . 
The notion that the air content in the batch affects gla:s 
quality is unfounded. 

The individual processes occurring during the form:- 
tion and liberation of gases during melting and fining 
can be subdivided as follows: 

(1) Chemical reactions which lead to the formation 

of gases. 

(2) The liberation of these gases in the form of 

bubbles in the melt. 

(3) The rising of the bubbles and chemical reactions 

between them and the melt, the diffusion of gases from 

the melt into the bubbles and the homogenization. 

(4) The bursting of the bubbles at the surface. 

(5) The resorption of the bubbles, which remain in 

the melt, during conditioning. 


Fig. 1. Seed formation 
around § sand _ grains 
which are about to dis- 
solve in a glass melt. 
(After Jebsen-Mar- 
wedel.1) 
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A fairly complete picture about the chemistry of batch 
and fining reactions is given in numerous publications. 
Studies as to the type and amount of gases which remain 
in glass melts were first carried out by Washburn, Footitt 
and Bunting”. Peters* has worked out a method which 
permits complete analysis of 0.1 cm* of gas. Salmang 
an: Becker* conclude that the gases, in particular carbon 
dioxide, water vapor, sulfur trioxide and oxygen are 
present only in chemically bound state in the glass. Per- 
hays one should restrict this view to the following: the 
ga: es are mainly chemically bound, a limited physical 
sol bility exists, and one may think of the analogous 
co: dition encountered with minerals where water of 
cr -tallization is built into the lattice. This assumption, 
ho vever, does not permit one to make predictions re- 
ga ling the partial pressure of the substance concerned 
at the melting temperature. The measurement of such 
pr sures, however, does not offer any insurmountable 
di: culties. 

he actual mechanism for bubble formation is very 
| ‘om discussed in the literature®. At first glance this 
blem appears to be simple; the gases liberated by 
mical reactions form gas bubbles within the melts 
w! ch rise and escape. According to Dietzel® a gas 
re iains physically dissolved until it is able to break 
ay rt the glass structure over a relatively large area and 
fo m a new inner surface. Smekal’ has calculated the 
m lecular tensile strength of a glass structure at ordinary 
tei perature to be greater than 1000 kg/mm*, that is 
10::000 atmospheres. At the melting temperature this 
value is probably too high. The molecular tensile strength 
of glass has not been determined experimentally, but is 
known for other liquids, for example water, 100 kg/cm’. 
If one transposes the order of magnitude of this value 
to glass it is found that it must have a dissociation pres- 
sure of several hundred atmospheres in order to form a 
new gas bubble. This assumption is decisive in that gases 
in a melt diffuse chiefly into already existing gas bubbles, 
and that new gas bubbles form first at the interface 
formed by the melt and refractory material. If these 
possibilities are not offered then a gas is formed chemi- 
cally, but the formation of a new phase is not possible. 
One has then a supersaturated condition with the gas 
dissolved in the melt which is especially dealt with by 
Loffler®. 

The above discussion brings home the idea to intro- 
duce gases in the melt by means of nozzles instead of 
producing gas bubbles by the addition of fining agents 
which decompose at elevated temperatures. By doing so 
one can completely permeate the melt with gas bubbles 
and one has the advantage of choosing the gas, the start- 
ing time, and the interaction period. One can also intro- 
duce several gases simultaneously or in succession. 

The most suitable method of permeating the entire 
melt with bubbles is to employ movable nozzles from 
without, as for example for a melt in a day tank where 
the requirements for the nozzle and the connections are 
as follows: 

(1) It must withstand the melting temperature. 

(2) It must resist chemical attack by the glass which 

is increased by the turbulent action of the rising gas 

bubbles. 

(3) The construction as a whole must have sufficient 

mechanical strength so that any movement in 
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the viscous glass melt can take place without danger 

of breakage. 

Ceramic materials which, of course, did satisfy the 
first condition, did not satisfy the second or third con- 
dition, disregarding the lack of thermal shock resistance 
for periodic operation. However, a water cooled nozzle 
assembly, of metal construction appeared to be a suitable 
solution. The designs which were described in the 
German Patent 801846° are reproduced in Figure 2. One 
leg of the hook-shaped device can be immersed to any 
desired depth in the melt. The horizontal portion of the 
lead-in tubes serves for hand or machine operation simi- 
larly as in stirring mechanisms for optical glass. See 
Figure 2c. Various materials are suitable for nozzles. The 
ones illustrated in Figure 3 are made of oxidation re- 
sistant steel. The length of these nozzles was so chosen 
that the temperature in the nozzle opening was still be- 
low the safe operating limit for the steel in question. This 
type of nozzle construction, for example, permits one to 
also inject in rapid succession small water droplets (or 
also hydrogen peroxide) and enables one to fine with 
water vapor, using a pump of the type employed for 
Diesel fuel injection. Figures 4 and 5 show such a de- 
vice in production. The large bubbles shown in Figure 4 
are not to be strived for. Normal operation is shown 
in Figure 5. 

According to the views which dominate at the present 
regarding chemical fining, the fining agent gives off 
gases at higher temperatures which diffuse into the al- 
ready existing bubbles and also form new gas bubbles. 
The gas bubbles rise within the melt and degas it in a 
similar way as in-a “washing-out” process (sweeping the 
melt clear). The extent to which the rising bubbles 
coalesce with smaller bubbles is minor’®. According to 
model experiments carried out by the author the coalesc- 
ing effect does not occur frequently. Finally, the rising 
gas bubbles homogenize the melt. The introduction of 
gases by means of nozzles produces the same effect with 
the exception of diffusion into already existing bubbles, 
which must be accomplished in a roundabout manner, 
if the existing bubbles are not to be reabsorbed by the 


simp, = 


Y 








Fig. 2. Designs of nozzle arrangements after DB 
Patent 801846.9 (1) Inlet for cooling water; 
(2) Outlet for cooling water; (3) Gas inlet; (4) 
Nozzle. 


Nozzles made of oxidation resistant 


Fig. 3. 
steel. 








extensively degases melt. In both cases the existing 
bubbles disappear. In these processes the pressure in the 
little seeds plays an essential role, because the dissociation 
and the diffusion must proceed against it. The pressure 
in a bubble in glass corresponds not only to the hydro- 
static and atmospheric pressure, but must be corrected by 
the pressure caused by surface tension''. This pressure 
is calculated by means of the equation 
20 
p=— 
r 
where p=pressure 
o=surface tension 
r=radius of seed 


If one substitutes a value for surface tension of 300 
dynes/em one finds that a seed having a radius of 
1/1000 mm has, in addition to the atmospheric pressure 
and hydrostatic pressure, a pressure of 6 atmospheres. 
For a 1 mm radius the additional pressure caused by 
surface tension is only 0.0006 atmospheres and can be 
neglected. See Figure 6. The gases dissolved in a glass 
thus always diffuse into the larger bubbles and cause 
them to grow, while the smaller bubbles cannot grow. 
From the above mentioned equation one can calculate that 
the pressure required for the formation of a new bubble, 
which must be formed from radius zero is infinitely 
great. One can, therefore, assume that one is dealing 
here primarily with a spontaneous growth of seed nuclei 
due to “thermal fluctuations” and that these nuclei can 
continue to grow later on. However, even here the re- 
quired pressures would be very high. From this one finds 
that the degassing of a melt in this manner involves many 
difficulties, and that it would be simpler to introduce 
relatively large bubbles in the glass by means of a 
nozzle which would offer no appreciable resistance to 
the diffusion of gases from the melt. In the case of 
chemical fining one cannot directly control the forma- 
tion and number of seed nuclei. 

During conditioning of the glass the bubbles must 
become smaller due to the cooling of the gases in ac- 
cordance with the gas law. The gas pressure, however, 
remains constant. The reduction in size of the bubble 


Fig. 4. Nozzle in actual production use with occa- 
sionally too large bubbles. 
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causes the pressure to increase on account of the decreas. 
ing radius. The following equations show the dependence 
of the pressure existing in the bubble on temperature 
difference between fining and conditioning. For sim. 

plicity’s sake the suface tension is kept constant. 

_2¢ 26 
a= 1 1 ae 7, 
Piv;=nRT, Pov, =mRT, 
T,+T, 


sys a 
Pe = Pi jz 


The dissociation pressure inside the glass, however, 
acts in reverse. It is greater at higher temperatures tian 
at lower temperatures. A number of practical exam les 
are considered in Figure 7, 

Case 1: At fining temperature t, there exists ec ui- 
librium between the dissociation pressure of the melt : nd 
the pressure in the bubble. On cooling the dissociat .on 
pressure decreases while the pressure in the bubble in- 
creases. As a result the gas content in the bubble is 
dissipated in the glass, provided we are dealing wit a 
reabsorbable gas. The radius of the bubble decre: ses 
due to liberation of gas. A further increase in press re 
results due to surface tension and eventually the bul »le 
is completely reabsorbed by the glass. As a rule ec ii- 
librium between the dissociation pressure of the melt < nd 
the pressure in the bubble does not exist during fin ng 
(II, III, and IV), the dissociation pressure is proba ly 
greater than the pressure in the bubble. At the working 
temperature equilibrium can exist between the existing 
dissociation pressure and the pressure in the bubble (II‘), 
and the bubble consequently is not reabsorbed. The sa:ne 
holds true, if the dissociation pressure of the melt is 
greater at the working temperature than the pressure in 
the existing bubbles, (IV). In this case the melt is in an 
unstable condition and new bubbles may form at the 
slightest provocation, such as, for example, during vacuum 
feeding. This danger is reduced if relatively large gas 
bubbles are blown into the melt during fining to degas 
the glass. The melt is then stable as regards outgassing. 


Fig. 5. Nozzle in actual production use with 
normal gas bubbles. 
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This can be accomplished relatively easily by introducing 
gas bubbles through a nozzle. 


Fick’s law of diffusion 


de 
dx" 


can be used only qualitatively as regards outgassing of 
glass because of the lack of numerical data, and experi- 
mental difficulties. The slow rate of diffusion in glass 
melts can be seen from the diffusion coefficient which 
lies between 0.01 and 0.1 cm?/day. Its order of magni- 
tule for liquids is several cm?/day and for gases cm*/sec. 
The coefficient is inversely proportional to viscosity and 
th: radius of the diffusing molecule. 

[he rate of diffusion thus will vary considerably de- 
peiding on whether small gas molecules migrate within 
th: glass or whether many times larger network frag- 
m nts with chemically bound gas are involved. 

®rom Fick’s equation one can deduce the following 
rm juirements for increased diffusion: 

(1) The diffusion coefficient can be increased by in- 
c: asing the temperature to reduce the viscosity. 

(2) A larger surface for diffusion can be provided by 
ir. roducing bubbles having surface areas as large as 
p ssible in the glass. 

(3) The concentration gradient can be made as large 
a possible. Here one can readily achieve a maximum 
ii the gases introduced externally in the glass are different 
fiom those which are formed by the glass. 

The diffusion behavior of gases during fining is not 
k:iown in numerical terms. Consequently the following 
question cannot be answered exactly. How many gas 
bubbles and what conditioning time are needed to sat- 
isfactorily degas 1 m* of glass melt? By approximation 
one can assume that the maximum number of bubbles 
during a certain stage of fining is per cm®* of glass, 
that the active depth of glass in the tank is 40 cm and 
the average distance for the bubbles to reach the surface 
is 20 cm, and that the diameter of the bubble is 1 mm. 
From this one finds that 10,000 bubbles per second are 
required to degas 0.4 m* of glass (1 m? melting area). 
Perhaps the number of bubbles per cm* has been esti- 
mated too high, also the larger gas bubbles produced ‘by 
the nozzle may permit better diffusion of gases from the 
melt since it simultaneously causes a vigorous stirring 
action. Despite all this, the order of magnitude of bub- 
bles introduced per second would be at least in the hun- 
dreds in order to provide bubbles for just 1 m? of glass 
surface (melting area). Here we have a principle which 
has hardly been considered in the numerous patents’? 
concerning introduction of gases in glass. 

The degasing action of gas bubbles in a melt is ap- 
parently proportional to the surface area presented by 
the bubbles and their contact time with the glass. Since 
the surface area is directly proportional to the square 
of the radius while the contact time is inversely propor- 
tional it follows that the degasing action of a gas bubble 
must be independent of its radius. This, however, holds 
true only within certain limits. 

From these and earlier considerations, according to 
which the number of gas bubbles required per second and 
per square meter of melting area ranges from hundreds 
to ten-thousands, one arrives at two possible ways for 
improving fining: 


dm=—D.-q.- 


dt 


SEPTEMBER, 1956 


(1) One introduces a gas by means of a nozzle, making 
sure that the glass contains a substance which can act as 
an acceptor for this gas at relatively low temperatures so 
that this “fining” gas can dissolve in the glass. Later, at 
the higher temperatures fining action will be greatly in- 
creased by the combined action of the nozzle and the 
liberation of gas which was temporarily held chemically 
bound in the glass, and furthermore by the homogenizing 
action of the nozzle. 

(2) One attempts to produce directly many bubbles 
of relatively small size. 

The first method is nothing but a modification of chem- 
ical fining combined with physical fining effects, such as, 
for example, when arsenic and oxygen are used. By 
means of it the melting time has been reduced by about 

(Continued on page 520) 
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6. Pressure due to sur- 
face tension (S — 300 
dynes/em) in a_e gas 
bubble as a function of 
radius. 


Fig. 7. Alternate action 
between bubble pres- 
sure and_ dissociation 
pressure as a function 
of temperature. 


a b 
Fig. 8. Crucible melt with Sb.O;, at left without oxy- 
gen injection; at right with oxygen injection. 


a 
Fig. 9. Crucible melt without Sb:O;, at left without 
oxygen injection; at right with oxygen injection. 


a b 
Fig. 10. Homogenization action by means of oxygen 
injection. The crucible was charged with three alter- 
nate layers of green bottle glass and clear bulb glass. 
At ieft, incomplete mixing without nozzle. At right, 
good homogenization with nozzle. 
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Feeding and Forming 


Apparatus for Forming Paste Mold Glassware. Patent 
No. 2,744,358. Filed April 10, 1953. Issued May 8, 1956. 
Three sheets drawings; none reproduced. Assigned to 
Emhart Manufacturing Company by George E. Rowe. 

This invention relates to improvements in apparatus 
for making paste mold glassware and, more particularly, 
to improvements in the type of apparatus of copending 
application, Serial No. 213,956, filed March 5, 1951, on 
which Patent No. 2,645,059 issued on July 14, 1953. 


In order to broaden the range of ware that can be 
produced, on apparatus of the aforesaid application, 
certain changes have been made. An auxiliary tongs 
mechanism is provided to which the blank or parison 
brought to the paste mold station by the neck ring is 
transferred and, by which the blank or parison is sup- 
ported at that station until the blank or parison rotating 
tongs mechanism has been operated to grip the upper 
end of the blank or parison, so as to take over its support, 
all without requiring the paste mold to be closed. This 
will permit stretching or elongation and development of 
the blank or parison to a length and shape suitable for 
enclosure by the cavity of the paste mold, when the latter 
is closed without contact with the surface of the paste 
mold cavity before final blowing. 


A further object of the invention is to provide auxiliary 
transfer tongs which will be closed when the paste mold 
halves are moved from fully open positions only part 
way to their closed positions, and which then will permit 
later completion of closing movements of the paste mold 
halves and will open automatically when the halves of 
the paste mold are moved to their fully open positions. 

There were 7 claims and the following references were 
cited in this patent: 1,783,191, La France, Dec. 2, 1930; 
1,967,452, Rule, July 24, 1934; 2,382,052, Gray, Aug. 14, 
1945 and 2,645,059, Rowe, July 14, 1953. 


Articles from Fusible Materials. Patent No. 2,744,360. 
Filed March 13, 1952. Issued May 8, 1956. One page 
drawings; none reproduced, by Walter Collini. 

This invention relates to the method of making articles 
from fusible materials. Various batch mixtures are 
charged in layers or strata directly in a furnace which 
is maintained at a suitable temperature, depending upon 
the raw materials in the various batch mixtures. A flame 
within the furnace is arranged to play on the top of the 
charge. Thus, on completion of the fill or charge in the 
furnace charging tank, the charge begins to melt or fuse 
at the top and flows off the surface into a receiving or 
collecting tank. The action continues from the constantly 
changing top of the charge and is fast and continuous 
as the charge melts down, always from the top surface 
of each succeeding batch or layer. The fused mass is 
maintained in fused condition by a burner which may 
also play on the top of the mass in the collecting tank. 
The fused mass is removed from the collecting tank 
in melted state and placed directly in suitable molds 
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where it is pressed and molded into brick, block, tile 
or similar units of standard or any other desired form, 
Immediately after press:ng, the units are either run 
through a continuous lehr or are placed in an anneal:ng 
oven. The resulting product is of fine, strong texture of 
multicolor effect and has a glazed appearance. 

Examples of various batch materials are the followi ig, 
the parts being indicated by weight and clay being he 
essential ingredient in each case: 


Clay 25 parts 
Sand es 
Limestone eg 
Feldspar n..” 
Soda } ees 


There were 4 claims and the following references w re 
cited: 711,319, Jacobs, Oct. 14, 1902; 1,228,538, Den 1i- 
son, June 5, 1917; 1,529,947, Freese, Mar. 17, 1955; 
1,627,245, McIntosh, May 3, 1927; 1,963,910, McInt: re 
et al., June 19, 1934; 2,012,798, Whittier, Aug. 27, 192 5; 
2,205,534, Lytle, June 25, 1940; 2,247,318, Smyth, Ju ie 
24, 1941, and 2,262,069, Turk, Nov. 11, 1941. 


Glass Wool and Fiber 


Laminated Glass Fabric. Patent No. 2,743,207. Fil d 
November 4, 1953. Issued April 24, 1956. No drawings. 
Assigned to United States of America by Adolphe Ruse’. 


This invention relates to an improved laminated glass 
fabric and a method of making the same. An object 
of this invention is to provide a new article of manu- 
facture, a laminated glass fabric which is highly resistant 
to the action of high concentrations of sulphuric acid, 
strong alkalies and other chemicals, which has great 
impact resistance, and is of small bulk and is light in 
weight. 

Briefly, the process comprises the steps of impregnating 
a glass fabric such as a glass mat with polystyrene, and 
curing the fabric so as to provide at least one rough 
surface thereon. To the rough surface of the stiff cured 
fabric then is applied at least a second glass fabric, 
impregnated with a laminating resin. The resultant struc- 
ture is cured under a pressure sufficient to set the laminat- 
ing resin, and the pressure is then increased and heat 
applied so as to soften the polystyrene and allow it to 
flow. When the applied heat and pressure are removed, 
the polystyrene side of the laminate is highly resistant to 
sulphuric acid and other corrosive chemicals and, as the 
laminate is glass reinforced, it has extremely good impact 
resistance. The layers of laminate are firmly bonded 
together and will not crack or peel. 

There were 9 claims and the following references 
cited: 

2,212,400, Letteron, Aug. 20, 1940; 2,653,111, Mur- 
ray, Sept. 22, 1953; 2,683,105, Forbes et al., July 6. 
1954; and 2,703,774, Morrison, Mar. 8, 1955, and 
DeMarco: Styrene-Glass Fiber Combinations, pp. 19-23, 
of Plastics Industry, Aug. 1951; McMillan: Abstract cf 
appln. Ser. No. 638,894, publ. July 26, 1949. 
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Collecting Strands. Patent No. 2,742,737. Filed August 
14, 1950. Issued April 24, 1956. Two sheets of drawings; 
none reproduced. Assigned to Owens-Corning Fiberglas 
Corporation by George S. McElroy. 

This invention relates to a method and apparatus for 
the manufacturing, collecting and processing of filaments, 
fibers, strands, yarns, and the like. 

The operation involves a procedure for making cut 
st:ands by depositing a glass fiber about a torus member, 
revolving the member about an internal axis whereby 
the strand is released from the member in substantially 
lo p form, and cutting each loop individually at least at 
o 2 point. By torus is meant a doughnut-shaped member, 
o more particularly that solid of revolution enclosed by 
a surface described by a conic section rotating about a 
st aight line in its own plane. The preferred conic section 
is a circle. The invention is uniquely adaptable to the 

inufacturing, collecting and processing of glass strands 

ice the operation simultaneously provides the attenuat- 
i: z force needed to draw out a plurality of fluid streams 
» molten glass into fine continuous fibers, as well as to 
> ilect and process them. 

There were 11 claims and 11 references cited in this 
)» tent. 


‘eet and Plate Glass 


Adjustable Rouge Trough Hanger. Fig. 1. Patent No. 
2 714,791. Filed November 12, 1954. Issued August 9, 

‘55. Two sheets of drawings. Assigned to Pittsburgh 
Fiate Glass Company by Lawrence W. Kronen. 

This invention relates to polishing apparatus for glass 
piates and to an adjustable rouge trough hanger to posi- 
tion the end of a rouge trough over a runner. 




















Qg 


Fig. 1 


It is highly desirable that the rouge trough 16 (See 
Fig. 1) be supported above the rouge trunk 14 in a safe 
manner, so that if it became loose, it would not damage 
the apparatus nor would its engagement with the ap- 
paratus cause injury to the operator. In order to carry 
this out, it is highly desirable that the rouge trough 16, 
point in the general direction of the rotation of the run- 
ner over the rouge trunk, 14. In order to support the 
rouge trough 16, a horizontally disposed bar 30 is pro- 
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vided. It is in the form of an elongated bolt. The bolt 
30 has cut in its upper face or upper portion a plurality 
of spaced apart notches 33. 

The rouge trough 16, may be removed by merely lifting 
it up slightly and pulling its funnel end 17, out from its 
bifurcated supports 19.—19. 

The hanger may be moved easily along the notched bar 
33, to any selected position where the end 18 of rouge 
trough 16 is to be supported over the annular rouge trunk 
14, which rotates with the runner, 10. 

Should the rouge trough 16 fall from its supported 
position, which extends its end in the direction of rota- 
tion of the runner 10, it might bump on the spider 11, 
but it will not damage the apparatus nor will it endanger 
the operator. 

There were 6 claims cited in this patent. No references. 


Method and Apparatus for Continuous Grinding and/or 
Polishing of Glass. Fig. 2. Patent No. 2,705,854. Filed 
June 25, 1952. Issued April 12, 1955. Assigned to Les 
Glaceries de la Sambre, Soc. An. by Edmond Laverdisse. 
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Fig. 2 

This invention concerns the guiding of sheets of glass 
which, on leaving the lehr in the form of a continuous 
ribbon, are successively subjected to continuous grinding 
and polishing while being conveyed in a straight line by 
rollers or other conveying means. In addition to the 
conveying rollers, which act by friction on the two faces 
of the glass, there are shown on the two sides of the 
sheet 1, (Fig. 2), vertical rollers 6, which bear against 
the edges of the sheet with adjustable pressure and are 
driven by perferably separate motors. The roller 6 is 
mounted on a vertical shaft 8, the bearings 9, 9 feet of 
which are mounted on sliding members, 10, 10 feet 
respectively, which are engaged in slideways 11, 11 feet 
in a frame 12. The roller 6 is normally applied against 
the edge of the sheet 1 by springs 13, 13 feet disposed 
respectively between the sliding members 10, 10 feet and 
shoulders 14, 14 feet formed on screw-threaeded rods 15, 
15 feet mounted in fixed nuts 16, 16 feet. By means of 
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a control handle 17, wheels 18 and a chain 19, the rods 
15, 15 feet may be rotated together to vary the pres- 
sure exerted on the edge of the sheet by the roller 6. 
The shaft 8 of the roller 6 is driven by an electric motor 
20 thorugh bevel wheels 21, the extensible shaft 22, 23 
and reduction gears 24. The extensible shaft is formed 
of a rod 22 supported by a bearing 25 connected to the 
sliding member 10 feet and a sleeve 23 which is fast 
with one of the gears 24, and in which the rod 22 is 
adapted to slide but not to turn. The roller 6 is thus 
constantly controlled by the motor 20, regardless of the 
position which it occupies in relation thereto. The motors 
20 are provided with a reversing device and a speed 
regulator, so that it is possible at any time to exert an 
accelerating or retarding frictional force on one or both 
edges of the sheet with the aid of one or more rollers 6, 
and thus to prevent or correct any tendency of the sheet 
of glass to deviate from a straight path or rectilinear 
movement. 

The patent contains four claims and the following 
references were cited: 1,682,925, Miller, Sept. 4, 1928; 
1,933,640, Schafer, Nov. 7, 1933, and 2,270,362, Waldron 
et al., Jan. 20, 1942. 


Tube and Cane Machines 


Tubulating Machine. Patent No. 2,724,927. Filed 
August 30, 1952. Issued November 29, 1955. Three 
sheets drawings. None reproduced. Assigned Westing- 
house Electric Corp., by K. E. Booke. 

The present invention relates to tubulating machines, 
and, more particularly, to a tubulating machine for join- 
ing a vitreous exhaust tube to a metallic disc base. 

The tubulation feeding device consists of a hopper 
having a stationary pair of notched beams and a movable 
pair of notched beams, pivoted at their upper ends and 
driven by suitable means at their lower ends to deliver 
the exhaust tubulations, one at a time, through a turn- 
over device and exhaust tube drop, into the partially 
closed tubulation holding jaws and the sealing position 
with respect to the disc base. The advantages of this 
device are a positive, synchronized feeding of the tubu- 
lations, more gentle handling of the tubulations, and 
separation of the tubulations during delivery to allow 
dirt to drop from between them. 

The timer comprises a drive tube having a straight 
longitudinal slot and positioned with an outer tube hav- 
ing a helical slot cut therein. Both tubes are connected 
by a straight pin adjustable up and down by means of a 
screw within the drive tube. 

There were 6 claims and 13 references cited in this 
patent. 


Making Glass Rods. Patent No. 2,721,599. Filed 
January 12, 1952. Issued October 25,.1955. Five sheets 
of drawings. None reproduced. Assigned to Orchard 
Industries, Inc. by R. V. Van de Vanter. 

The present invention relates to a method and ap- 
paratus for making rods, formed of a large number of 
fine filaments, surrounded and bonded together by a 
plastic material. 

An example of the novel method of the present inven- 
tion a cylindrical rod is made as follows: a large number 
of fine filaments of glass are employed such as Fiberglas 


EGG 150-1/0 8 strands, each twisted one turn per inch. 
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It has been found that good rod characteristics are 
obtained by using 175 spools in the present continuous 
process when making a cylindrical rod of .360 inch in 
diameter. Each spool has 8 strands and each strand has 
about two hundred individual filaments. These filaments 
are coated with a hardenable plastic by drawing them 
through a bath of a low pressure thermosetting resin. 
Satisfactory results have been obtained with a resin com. 
prising 50 per cent polyester resin “Laminac 4116” 
American Cyanamid) and 50 per cent “Vibrin 108”, 
(Naugatuck Chemical Division of the U. S. Rubber Com- 
pany). The bundle is then covered by a thin strip of 
cellophane #450. The covered bundle is then moved 
through an elongated curing form having a cylindrical 
interior adapted to slidably receive the covered bunx le 
and having a slot extending longitudinally thereof at its 
upper side through which are moved the outwardly ¢ <- 
tending edtge portions of said strip and said flash. T'.e 
hardening of the plastic is effected by heating it, as it 
moves through the curing form, to a temperature »f 
160-250° F. Subsequently to the movement through t'e 
curing form, the strip of cellophane is stripped from t e 
hardened rod and the flash is cut off. A hardened rm d 
of .360 inch in diameter has been made by the abo e 
described method. 

There were seven claims and the following referenc s 
cited in this patent: 2,432,752, Gray, Dec. 16, 194); 
2,526,945, Gray, Oct. 24, 1950; 2,571,717, Howald et a, 
Oci. 16, 1951; 2,585,484, Menes, Feb. 12, 1952; 
2,625,498, Koch, Jan. 13, 1953, and 892,116, Franc, 
Jan. 3, 1944. 


Metal Mixture for Sealing to Glass. Patent No. 
2,699,015. Filed February 27, 1951. Issued January 11, 
1955. One sheet of drawings. None reproduced. As- 
signed to Westinghouse Electric Corp., by Donald M. 
Wroughton and Edward D. Gregory. 

The object of the invention is a lead-in conductor or 
metal part for sealing into soft glass, comprising a mix- 
ture of two non-alloying metals which will match the 
coefficient of expansion of most soft glasses. It has been 
found advantageous to provide a simple mixture of two 
metals, such as copper and molybdenum, which will not 
alloy appreciably, and which have the proper thermal 
expansion for matching a given glass. By mixing pow- 
dered copper and molybdenum in desired quantities. 
pressing, and sintering, or by infusing molten copper into 
the interstitial spaces of a molybdenum bar of predeter- 
mined porosity, a mixture of the pure metals can be 
obtained having a desired resulting coefficient of thermal 
expansion. The coefficient is determined by the propor- 
tionate volumes of the pure copper and pure molybdenum 
in the mixture. The copper will wet and adhere to 
molybdenum very well, but will not alloy with the molyb- 
denum appreciably. Thus, the mixture of two pure 
metals has the excellent conductivity of two good con- 
ductors, and a desirable resulting low specific resistance. 
The presence of the pure molybdenum in the mixture 
produces good strength, while the pure copper in the 
mixture lends some ductility for bending in the cold state. 

The patent contains two claims and the following 
preferences were cited: 927,935, Von Bolton, July 13, 
1909; 1,034,949, Arsem, Aug. 6, 1912; 1,477,797, Adams, 
Dec. 18, 1923; 1,552,184, Adams, Sept. 1, 1925; 
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1,809,780, Gebauer, June 9, 1931; 1,992,493: Los, Feb. 
26, 1935; 2,061,755, Cooper; Nov. 24, 1936; 2,288,499, 
Van Horn, June 30, 1942; 2,411,523, Chivigny, Nov. 26, 
1946, and 2,490,776, Braunsdorff, Dec. 13, 1949. 


Method of Producing Calibrated Thermometers. Patent 
No. 2,699,670. Filed July 2, 1948. Issued January 18, 
1955. Two sheets of drawings. None reproduced. As- 
signed to Becton Dickinson and Company by Henry P. 
Becton. 

‘his invention relates to a method of calibrating and 
ap lying indicia to thermometers, especially of the clini- 
cal type and by means of which the tubing may be 
desirably stained to embody a tint or color and by means 
of vhich indicia may be associated with the thermometer 
tub. A coating composition is applied to the surface of 
the glass articles to be stained. The coating employed 
ha’. as its base, silver sulphide. The silver sulphide is 
mi ed with oil, alcohol or water to provide a creamy 
pate. This tube is then placed in an oven for approxi- 
m: ‘ely 12 hours at 700° F. During the baking operation 
a eaction occurs involving an exchange of silver ions 
wi hin the paste or coating for sodium ions in the glass. 
Th s results in the surface of the glass article having 
er bodied in it a substantially golden or amber tint. 
M rkings on the thermometer are made by engraving 
th: ough a wax coating and etching with hydrofluoric 
acd. The indicia will, therefore, appear as frosted, un- 
co.ored glass in the field of the stained surface. 

[he patent contains three claims and the following 
re‘erences were cited: 460,013, Hicks et al., Sept. 22, 
1691; 1,059,857, Frankenberg, Apr. 22, 1913; 1,321,743, 
Hillenbrand, Nov. 11, 1919; 1,405,231, Krigel, Jan. 31, 
1922; 1,990,922, Thiemann, Feb. 12, 1935; 2,010,589, 
Greiner, Jr., Aug. 6, 1935 and. 9,250, Great Britain 
(1890), Apr. 18, 1891, and Weyl: “Coloured Glasses,” 
Journal of the Society of Glass Technology, vol. XXIX, 
No. 135, October 1945, pp. 365, 366, 367, 374 and 375; 
available in Scientific Library. 


Fused Vitreous Quartz. Patent No. 2,726,487. Filed 
November 21, 1952. Issued December 13, 1955. Two 
sheets drawings. None reproduced. Assigned to General 
Electric Co. by R. K. Cummins and R. J. Sommer. 

The present invention relates to the production of 
clear, substantially pure and bubble free fused quartz. 

When a mass of pure quartz sand is placed in the 
usual graphite crucible and heated to fusion temperatures 
under vacuum the result is a discolored, opaque, fused 
quartz body filled with small cavities or bubbles. 

It is believed that reducing the free space between the 
grains of the mass of quartz sand, placed in the graphite 
crucible, is effective by causing the flow of carbonaceous 
gases resulting from the reaction between the silica and 
the graphite crucible during heating to be restricted to 
areas outside the fusion path in the mass. 

In accordance with the invention, the free space in the 
mass of pure quartz sand to be fused is reduced by suc- 
cessive impregnations of the sand mass with a hydrolized 
solution of a silicate which upon drying of its liquid 
component deposits silica within the mass, a body of 
low porosity is obtained which can be used in a vacuum 
in a graphite crucible to produce a clear, substantially 
pure and bubble free body of vitrified silica. 

A suitable solution for use in the method is a hydro- 
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lized ethyl orthosilicate solution which is made by first 
preparing a partially hydrolized solution by mixing to- 
gether 50 volumes ethyl silicate, 30 volumes denatured 
ethyl alcohol, 1 volume water. 

The solution is totally hydrolized by mixing 1 volume 
of water with 9 volumes of the above solution. 

The addition of a mineral acid or alkaline material to 
the totally hydrolized solution facilitates carrying out the 
method by shortening the time required for deposition 
of the silica. For example, one per cent by volume of 
10 per cent hydrochloric acid added to the totally hydro- 
lized solution is highly effective. 

Other materials, such as sodium silicate, may be used 
for depositing silica in the mass, though of course the 
liquid vehicle used and the treatment to cause the silica 
to be deposited will vary with the nature of the material. 

There were 3 claims and the following references cited 
in this patent: 1,909,008, Prange, May 16, 1933; and 
2,027,031, Ray, Jan. 14, 1936; 2,154,079, Weiss, Apr. 
11, 1939, and 965,864, France, Feb. 22, 1950. 


Miscellaneous Processes 


Glass Cutting Machine. Patent No. 2,705,389. Filed 
March 19, 1954. Issued April 5, 1955. Four sheets of 
drawings; none reproduced. Assigned to Red Devil Tools 
by Guy C. Wyman. 

The invention relates to a glass cutting machine for 
cutting sheets of glass to a measured dimension. When 
the sheet is clamped in position it is scored lengthwise 
of the breaking edge of the backing beam by a cutter, 
mounted on a carriage, which sildes vertically at the break- 
ing edge of the frame. The carriage is slidably mounted 
on a rail extending vertically parallel to the breaking 
edge and to the plane of the backing beam, insuring a 
uniform movement of the carriage relative to the plane 
of the glass and to the breaking edge. To insure that 
the scoring shall start at a short distance below the upper 
edge of the sheet of glass and shall not intersect this edge, 
a sliding stop is arranged on the carriage just above the 
cutter. Specifically this relative movement of stop and 
cutter is obtained by pivotally mounting on the carriage 
a cutter having an arm carrying a cutter wheel. Prefer- 
ably, the supporting and guide rail for the cutter carriage 
is cylindrical and the carriage may, therefore, rotate 
about this rail on its longitudinal axis to enable replace- 
ment of a worn cutter wheel. The breaker bar is mounted 
beyond the breaking edge of the frame on eccentrics, one 
at the upper end and one at the lower end. The require- 
ments are all accomplished automatically. 

The patent contains 12 claims and the following refer- 
ences were cited: 1,610,547, Burda. Dec. 14, 1926; and 
2.538,901, Fancher, Jan. 23, 1951. 


Color Television Picture Tube. Patent No. Re. 23, 964. 
Filed June 27, 1950. Reissued March 22, 1955. Two 
sheets of drawings (none reproduced). Assigned to 
Radio Corporation of America by Dietrich A. Jenny. 

This application is for reissue of United States Patent 
2,611,099 granted September 16, 1952, on original appli- 
cation for Letters Patent, Serial No. 170,573 filed June 
27, 1950. These accomplishments are attained by the 
use of a color switching beam deflection system having 


(Continued on page 524) 
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Investigations of Stresses in Glass Bottles Under 
Internal Hydrostatic Pressure Part 1 Photoelastic 
Studies of Fosterite Models 


In their role as containers or packages for many and 
varied products, glass bottles must safely withstand the 
normal internal pressures which some products develop 
during processing, storage, and use. Some highly car- 
bonated bottled beverages may develop up to 125 pounds 
per square inch internal pressure in extremely hot weather 
if allowed to reach equilibrium. When these bottle 
beverages are chilled for serving, however, pressures do 
not exceed 40 to 50 pounds per square inch. Some bottled 
beers may develop as high as 90 pounds per square inch 
internal pressure in the pasteurizing process at about 
142°F., but after pasteurization internal pressures of 
about 50 to 60 pounds per square inch may result when 
bottled beer is subjected to extremely hot weather. When 
chilled for serving, bottle beer does not exceed 15 to 
20 pounds per square inch internal pressure. This varia- 
tion of pressure with temperature is related primarily to 
the change of solubility of CO2 gas in the liquid contents. 
Champagne, similar sparkling wines, citrate of magnesia, 
and other bottled products may also develop internal 
pressures. Although the magnitude of these pressures 
is not great, it is nevertheless desirable to consider glass 
bottles from the viewpoint of their withstanding the 
maximum internal pressures which may reasonably be 
expected under actual conditions of use. 


The investigation reported by Teague and Blau, Journal 
of the American Ceramic Society, July 1956, is concerned 
primarily with the behavior of glass bottles under internal 
hydrostatic pressure. It includes the determination of the 
surface stress distributions and the effects of certain 
elements of bottle design. The bottle designs selected 
for study were three one-way beer bottles, commonly 
known in the industry as the twelve ounce export shape, 
the twelve ounce select shape, and. the quart select shape. 
These designs are typical and representative of good com- 
mercial bottles which have been produced and used both 
successfully and extensively. Stress measurements and 
studies were directed to the bottle surfaces since glass is 
believed to break almost invariably from the surfaces. 
Also, since glass bottles break only in tension, primary 
interest was directed to the location, magnitude, and orien- 
tation of the maximum tensile stresses. 

The four principal methods of experimental stress 
analysis employed in this study were as follows: (1) 
photo-elastic studies of frozen-stress models (Fosterite) , 
(2) brittle model studies of glass bottles (prototypes), 
(3) electric strain gauge Measurements on glass bottles, 
and (4) brittle coating (Stress-coat) studies on glass 
bottles. Part 1 of this report deals with the photo-elastic 
studies of frozen-stress models of Fosterite. 


Three dimensional photoelastic stress analysis is made 
possible by the use of a diphase photoelastic resin. One 
of the phases of such a resin forms a strong primary 
network and is permeated by a fusible phase. When 
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such a resin is heated to some characteristic temperature, 
the fusible phase softens, or melts, but the primary net- 
work (polymerized) retains its strength and continuity, 
Upon the application of a suitable load at the proper 
elevated temperature the entire load is carried by ‘his 
primary network. Then if the resin is cooled slowly w iile 
still under load, the fusible phase hardens or “free: 2s” 
around the strained primary network and holds it in p!ace 
after the load is removed. After removal of the load, the 
stresses in the primary network are microscopically al- 
anced by small stresses of the fusible phase. The princ: pal 
photoelastic effect is produced by the primary netwi rk, 
and since the “frozen” resin is in a microscopically ; al- 
anced state of stress, small sections or slices can be 
carefully cut from the material without changing he 
state of stress and can be studied photoelastically by 
two-dimensional methods. Experiments on frozen-sti °ss 
models have shown that, unlike glass, with careful cutt ng 
the stress pattern in the model is not affected by he 
slicing. 

By the use of this technique on models of: (a) twe ve 
ounce export-shape, one-way beer bottle, (b) twe ve 
ounce, select-shape, one-way beer bottle and (c) qu :tt 
select-shape, one-way beer bottle the following expe ri- 
mental results and observations were made: The ma«i- 
mum principal tensile stresses produced by internal pr-s- 
sure in the bottle designs studied are located on the 
inside surface of the lower side wall at the junction of 
the side wall and bottom, known as the inside knuckle. 
This maximum stress is longitudinal in direction and 
should thus cause failures originating in this region to be 
propagated initially in a circumferential direction. The 
surface area exhibiting this maximum tensile stress is 
relatively small. 

The next highest principal tensile stresses are located 
on the outside surface of the center bottom. A large 
portion of the pushed-up bottom area is under a relatively 
high tensile stress both longitudinally (radially) and 
circumferentially. Pressure breakage originating in this 
region may be initiated in either a circumferential or a 
radial direction. 

The principal stresses in the cylindrical portion of the 
side walls are in general agreement with the theoretical 
average values calculated for thin-walled cylinders of 
infinite length (PD/4t longitudinally and PD/zt cir- 
cumferentially, where P is applied pressure, D is inside 
diameter, and t is wall thickness). The maximum prin- 
cipal tensile stresses are circumferential in direction and 
are slightly greater on the inside surface than on the 
outside surface, as predicted by theoretical stress calcula- 
tions for thick-walled cylinders. Fractures originating 
in the cylindrical side-wall region should be propagated 
initially in a longitudinal (axial) direction. These side- 
wall stresses occur in a relatively large portion of the 
surface area of the bottle designs studied. The quart 
select-shape design has the largest area exposed to these 


stresses and the twelve ounce select-shape has the smallest. 


(Continued on page 514) 
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Employment and payrolls: Employment in the glass 
industry during June 1956 was as follows: Flat Glass: 
A preliminary figure of 29,600 for the month of June 
indicates a decrease of 2 per cent from the adjusted 
30.200 reported for May 1956. Glass and Glassware, 
Pr. ssed and Blown: An increase of 0.1 per cent is shown 
by the preliminary 82,700 figure for the month of June 
wh n compared with the final 82,600 of the previous 
mc ith. Glass Products Made of Purchased Glass: The 
pr iminary 14,500 indicates a decrease of 5.8 per cent 
frc n the previous month’s adjusted 15,400. 

‘ayrolls in the glass industry during June 1956 were 

follows: Flat Glass: A decrease of 4.6 per cent is 

‘wn in the preliminary $14,007,904 when compared 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
:erow Neck Containers 


July, 1956 
1,246,000 
1,086,000 

813,000 
782,000 
860,000 

yn vee = 141,000 

te 236,000 


‘ licinal and Health Supplies .......... 
| mical, Household and Industrial .... 
letries and Cosmetics ... “ae 
erage, Returnable .......... No teres be 
rage, Non-returnable ................. 
ee 5 6 5a.5'h. woos oO dae 
»r, Non-returnable ...... 934,000 
ic uor : 622,000 
MIM A Ins iat. Se den aly dems oe a 302,000 


Sub-total (Narrow) 7,022,000 


Wide Mouth Containers 


OE SS ee ea ae eae ee eee *3,130,000 
Medicinal and Health Supplies ..... 341,000 
Chemical, Household and Industrial 169,000 
Toiletries and Cosmetics ........ 184,000 
Packers’ Tumblers ...... 106,000 
Dairy Products 198,000 


... 4,128,000 
. 11,150,000 
246,000 


Sub-total (Wide) cd 
Zetml Domemc .............. 
Export Shipments 


TOTAL SHIPMENTS 


*This figure includes Fruit Jars and Jelly Glasses. 


11,396,000 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 


(All Figures in Gross) 


Stocks 
July, 1956 


Production 

July, 1956 
Foods: Medicinal and Narrow 
Health Supplies; Chemi- Neck 
cals, Household and In- 
dustrial: Toiletries and Wide 
Cosmetics Mouth . 
Beverage, Returnable ......... 
Beverage, Non-returnable . 
Beer, Returnable ........... 


4,540,000 6,111,000 


. *4,030,000 
856,000 
149,000 
299,000 
950,000 
707,000 
348,000 
119,000 
205,000 


*5,367,000 
1,322,000 
248,000 
405,000 
744,000 
1,168,000 
617,000 
187,000 
349,000 


Packers’ Tumblers 
Dairy Products ..... 





16,518,000 


12,203,000 
*This figure includes Fruit Jars and Jelly Glasses. 


TOTAL 


SEPTEMBER, 1956 





with May’s adjusted $14,682,032. Glass and Glassware, 
Pressed and Blown: A decrease of 1.1 per cent is shown 
in the preliminary $28,382,640 reported for June 1956 
when compared with the previous month’s adjusted $28,- 
705,978. Glass Products Made of Purchased Glass: A 
preliminary figure of $4,296,495 was reported for June 
1956. This is a decrease of 3.3 per cent compared with 
the adjusted figure of $4,443,054 of the month of 
May 1956. 


Glass Container production, based on figures re- 
leased by the Bureau of Census, was 12,203,000 gross 
during July, 1956. This represents a decrease of 3.2 per 
cent from the previous month’s production of 12,606,000 
gross. During July, 1955, glass container production was 
11,858,000 gross or 2.9 per cent under July, 1956 pro- 
duction. At the end of the first seven months of 1956, 
glass container manufacturers have produced a total of 
83,682,000 gross. This is 6.3 per cent over the 78,717,000 
gross produced during the corresponding 1955 period. 

Shipments of glass containers during July 1956 de- 
creased 6.9 per cent to drop to 11,396,000 gross. This 
is a decrease from June, 1956 shipments which were 
12,235,000 gross. Shipments during July, 1955 were 11,- 
205,000 gross or 1.7 per cent under July, 1956. At the 
end of the first seven months of 1956, shipments have 
reached a total of 79,076,000 gross, which is 3.7 per cent 
over the 76,260,000 gross shipped during the correspond- 
ing period last year. 

Stocks on hand at the end of July, 1956 were 16,518,- 
000 gross. This is 3.8 per cent above the 15,917,000 gross 
on hand at the end of June, 1956 and 11.5 per cent 
higher than the 14,805,000 gross on hand at the end of 
July, 1955. 


Automatic tumbler production during June. 1956 
was 4,700,778 dozen. This is a loss of 12.2 per cent 
against the May, 1956 production, which was 5,359,658 
dozen. 

Shipments during June, 1956 dropped to reach 5,222,- 
159 dozen. This is 5.5 per cent lower than the 5,527,019 
dozen shipped during June, 1955. At the end of the 
twelve months period ending June 30, 1956, shipments 
have reached a total of 60,607,593 dozen, which is a 
1.7 per cent decrease from the 61,635,503 dozen shipped 
last year. 


Table, kitchen and household glassware: Manu- 
facturers’ sales of machine-made table, kitchen and house- 
hold glassware during June, 1956 reached 2,338,392 
dozen. At the end of the twelve month period ending 
June 30, 1956, manufacturers had sold a total of 35,- 
895,985 dozen, which was 4.8 per cent lower than the 
37,962,376 dozen sold during the corresponding 1955 
period. 


® Dr. Ralph Kent Hursh, Professor of Ceramic Engi- 
neering, Emeritus, at the University of Illinois passed away 
Thursday noon, July 12, 1956. 
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New Equipment and Supplies 











BUTTON STEM MACHINES 





Kahle Engineering Company, 1400 
Seventh Street, North Bergen, New Jer- 
sey recently announced a new series of 
automatic button stem machines. The 
machines are designed to be the sealing 
link for cathode ray tubes and to act 
as a carrier for the lead-in wires, 
through which are brought the im- 
pulses that will activate the tube. Typi- 
cal of the machines is number 2741 
which produces 2-wire, 10-wire, 20-wire 
button stems and a variety of other 
style tubulations. 

Number 2741 is a 24-hand machine 
incorporating four press positions, with 
upper molds. It can manufacture from 
500-600 precision units per hour. Pro- 
vision is made for quick and easy stem 
style change. To further facilitate in 
servicing for minimum down-time, the 
machines’ individual heads are remov- 
able. A specially designed automatic 
flare former which permits the machine 
to use straight tubulation tubing and an 
automatic unloader for the annealer are 
part of the equipment. 

For more information 
machine and data sheet 
to the company. 


about this 


#2741 write 


MODERN TESTING FOR 
SURFACE ABRASION 


The Taber Instrument Corporation, 
111 Goundry Street, Section 37, North 
Tonawanda, New York, have developed 
a new automatic model of the Taber 
Abraser Model 174. It enables the ac- 
curate evaluation of the resistance to 
surface abrasion of materials 
cold, wet and dry conditions. 

Evaluating the resistance of surfaces 
to rubbing abrasion with this instru- 
ment is accomplished by means of the 
dual abrading wheels. These abrading 
wheels traverse a complete 360° circle 


under 
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on the surface to be tested, for ac- 
curacy relative to the weave, grain or 
pattern of the material. A detailed bro- 
chure is offered by the company. 


ONE-MAN CARTON BOTTOM- 
FLAP GLUER 


General Corrugated Machinery Com- 
pany, Palisades Park, New Jersey has 
engineered and manufactured a new 
carton bottom-flap gluer which incor- 
porates a unique “closed glue system” 
to save shut-down time. 

Among the new features of this sealer 
is a perfected closed-system which elimi- 
nates exposed glue pots and glue rolls 
and requires no shut-down clean-up and 
no glue-filling to start again. The op- 
erator drops the open-end carton over 
the dummy and rolls it forward into 
the machine. It’s always ready and is 
best for quick-set glues. Full informa- 
tion is available on request. 


CATALOGS RECEIVED 


Olin Mathieson Chemical Corpora- 
tion, Industrial Chemicals Division, Bal- 
timore 3, Maryland recently published 
a new 20-page booklet describing briefly 
the complete line of Mathieson chemi- 
cals for industry. 

The booklet covers the company’s or- 
ganic, inorganic and specialty chemi- 
cals, listing characteristics, grades, con- 
tainers and producing points for each. 

Wilkie Company, 5520 Arch Street, 
Philadelphia 39, Pennsylvania have re- 
cently issued a 24-page brochure giv- 
ing descriptions of time-saving loading 
and unloading systems for trucks, trail- 
ers, box cars, handling cartons and 
utilizing the company’s Tele- 
scopic Conveyors. The booklet is fully 
illustrated with drawings, diagrams, 
and installation photos. 


The S. W. Shattuck Chemical Com- 
pany, Denver, Colorado, has published 
an eight-page brochure describing the 
various molybdenum, uranium, vana- 
dium and tungsten chemicals they offer. 
Copies of the brochure can be obtained 
from Shattuck’s sales agent, Millmaster 
Chemical Corporation, 295 Madison 
Avenue, New York 17, N. Y. 


The Signode Steel Strapping Com- 
pany, 2600 North Western Avenue, Chi- 
cago 47, Illinois have issued a 48-page 
booklet entitled “Packaging and Car 
Loading Guide”. The booklet tells how 
to package and carload for maximum 
product protection at minimum cost. 
The company’s complete line of pack- 
aging and carloading materials, strap- 


bags, 


ping, seals, strapping tools, grain doors, 
retaining strips, are shown and de. 
scribed and instructions are given in 
their application. 


Allied Chemical & Dye Corporation, 
Nitrogen Div., Dept. EA, 40 Rector 
Street, New York 6, N. Y. have issued 
a new 54-page technical data book de- 
scribing Etanolamines. 

This book fully describes monoe- 
thanolamine, diethanolamine and rie- 
thanolamine, listing their applicati ns, 
chemical and physical properties, p 1ys- 
iological properties, shipping speci ica- 
tions, handlin$ and storage feat ires 
and a comprehensive bibliography. 

Complete analytical procedures to 
determine specific gravity, weight, | oil- 
ing range, color and odor are gi en. 
To obtain copies write on comp .iny 
letterhead to Allied Chemical & | ye 


Corporation. 


The Colorado Fuel and Iron Corp: ra- 
tion, 575 Madison Avenue, New Y: rk, 
N. Y. has made available a fully il .s- 
trated and indexed 70-page catalog e- 
scribing the company’s principal prod- 
ucts. The product listing is divided into 
broad classifications which include 
semi-finished and hot-rolled steel, heavy 
and special steel items, rails and ac- 
cessories, wire and wire products, wick- 
wire rope, overhead conveying equip- 
ment, industrial screens and wire fab- 
rics, processing belts, etc. Also included 
is a directory of CF&I plants and sales 
offices throughout the country. 


The Hays Corporation, Michigan City, 
Ind. have issued a 16-page catalog, 
55-829-56 entitled “Hays magno-therm 
oxygen recorder”. This catalog ex- 
plains principle, construction, opera- 
tion and features of both the paramag- 
netic magno-therm analyzer and the 
electronic recorder. A chart of major 
applications lists functions, examples 
of services and how and why this an- 
alyzer is used. 


DECHEMA, Deutsche Gessellschaf 
fiir Chemisches Apparatewesen, DECH- 
EMA 16, Frankfurt am Main-W. 7, 
Postfach, have issued the annual report 
on the activities of the DECHEMA for 
the year 1955. The first section of the 
report records details of the many lec- 
tures and meetings that were organized 
or sponsored by the organization, the 
details of the activities of the Max 
Buchner Foundation, results of the 
Achema X I Chemical Apparatus and 
Equipment Congress, etc. 

The report is available by writing di- 
rect to DECHEMA. 

THE 
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a As many leading manufacturers 
k, already know, Colors by Vitro give 
a any product the extra ‘“‘buy-appeal”’ 
d- that makes your selling job 
to easier. Too, your customers will 
de be quick to realize that these 
vy quality colors are an important 
‘ sales aid for fine ware. 
f. a Of course, there are other good 
ad - 5 reasons why it’s good business to use 
e ‘% , Colors by Vitro. They’re strong, pure 


and extremely stable. And, whatever 
the application, you can count on 
Vitro colors and related products 

to simplify your production job... 
to lower your production costs. 
We'll be glad to supply complete 
information on the complete 

Vitro line—without obligation. 
Write us today. 
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id VITRO MANUFACTURING CO. 


- 
A Division of Vitro Corporation of America 
i- 60 GREENWAY DRIVE, PITTSBURGH 4, PA. 
West Coast Plant: 1625 West El Segundo Boulevard 
VY Compton, California 

















GLASS DIVISION MEETING AT BEDFORD 
SPRINGS, PA. 
October 11 and 12 will mark the meeting dates for the 
Fall Glass Division Meeting at Bedford Springs Hotel, 
Bedford, Pennsylvania. 


Cocktails will be served by the hotel to early arrivals 


at a cocktail party before dinner on Wednesday. Tech- 
nical sessions will begin Thursday morning and all day 
Friday. The banquet will be held Thursday evening, 
preceded by a cocktail hour. The guest speaker at the 
banquet will be H. R. Seelen, manager, Color Kinescope 
Operations Department, Radio Corporation of America, 
Lancaster, Pa. Mr. Seelen will discuss “Electronics— 
An Opportunity for Ceramics”, and there will be unusual 
demonstrations relating to color television during his 
address. 

L. G. Geering, trustee of the Glass Division will be 
presenting the Forrest and Meyer Awards during the 
banquet and Charles Gum, golf chairman, will report 
on the tournament and award the top prizes. 

Special ladies programs have been planned for both 
days. 

The Thursday, October 11th session will be in charge 
of Session Chairman: Frank R. Bacon, Owens-Illinois, 
Toledo, Ohio. The following topics will be covered: 

Comments on the 1956 Gordon Conference on Glass, 
O. L. Anderson, Bell Telephone Laboratories, Murray 
Hill, N.J.; The Nature of Acid Attack on Soda-Lime- 
Silica Glasses, Joseph L. Pentecost and F. V. Tooley, 
University of Illinois, Urbana, Ill.; Effect of Platinum 
in Simple Lead Glasses, R. J. Ryder and G. E. Rindone, 
Pennsylvania State University, University Park, Pa.; 
A Frictional Study of Silicones as Glass Lubricants, C. W. 
West and T. J. Mahoney, Silicones Division, Union Car- 
bide & Carbon Corp., Tonawanda, N.Y.; Structure of 
Neutron Irradiated Quartz and Bireous Silica, Ivan Si- 
mon, Arthur D. Little, Inc.; Cambridge, Mass.; Reports 
on the International Congress on Glass, C. L. Babcock, 
Owens-Illinois, Toledo, Ohio. 

The Friday October 12th session will be in charge of 
Session Chairman and Moderator: Scott Anderson, An- 
derson Physical Laboratory, Champaign, Illinois. The 
following topics will be discussed during this session: 
The Surface Chemistry of Glass—A Panel Discussion. 
The panel members are: Martin E. Nordberg, Corning 
Glass Works, Corning, N. Y.; Frank C. Raggon, Owens- 
Illinois, Toledo, Ohio; Harold E. Simpson, State Uni- 
versity of New York College of Ceramics at Alfred 
University, Alfred, N. Y.; Woldemar A. Weyl, Pennsyl- 
vania State University, University Park, Pa. 

The afternoon session will be in charge of Session 
Chairman J. E. Duncan, Pittsburgh Plate Glass Company, 
Creighton, Pa. The following topics will be covered: 

Micro-Area Tenstile Strength of Glass Fibers by Cross- 
Bending, Albert H. Lasday and Richard E. Mould, Pres- 
ton Laboratories, Butler, Pa.; Compaction Effects in 
Glass Fibers, W. H. Otto. Owens-Corning Fiberglas 
Corp., Newark, Ohio; Further Studies of Glass with the 
Electron Microscope, J. W. Michener and J. G. Sayre, 
Owens-Corning Fiberglas Corp., Newark, Ohio; The Di- 
rect Production of High Melting Glasses, Alexander Sil- 
verman, University of Pittsburgh, Pittsburgh, Pa.; Spec- 
trophotometric Quality Control of Welding Glass Density. 
R. H. Peckham, Pennsylvania Optical Co., Reading, Pa.; 
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A Note on the Transmittance of Amber Bottle Glass, 
K. C. Lyon, Ball Brothers Co. Inc., Muncie, Indiana. 

The two-day sessions will then close with a business 
meeting at 4 P.M. 


EIGHTH OVERMYER IRON CLINIC 


The Eighth Annual Overmyer Iron Clinic will be held 
Thursday, September 20th at Winchester, Indiana. As 
in the past, a good turnout of the glass industry is certain. 
The program is planned as follows: 
8:00 A.M. to 9:30 A.M.—Registration. 
Visit to Foundry Division. 
Iron Clinic. 
9:30 A.M. to 12:00 Noon—General discussion develop- 
ments in glass mould metallurgy. 
Presentation of GCMI Film, “The Story Behind a 
Bottle”. 
Flame Hardening of Glass Mould Equipment. 
Discussion of TOCI Process. 
12:30 P.M.—Luncheon at Union City Country Club. 
2:00 P.M. to 6:00 P.M.—Golf Tournament. 
6:00 P.M. to 7:00 P.M.—Cocktail Party. 
7:00 P.M.—Banquet at Union City Country Club. 


L. L. MARTON ELECTED TO ROYAL ACADEMY 
OF BELGIUM 
Dr. Ladislaus L. Marton of the National Bureau of Stand- 
ards has been elected to the Royal Academy of Belgium 
in recognition of his contributions to science. Dr. Marton 
will fill the vacancy left by the Dutch physicist, J. Ver- 
schaffelt, who died last year. He will be the only American 
physicist among the foreign members of the Academy. 
The Royal Academy of Belgium recognizes outstanding 
achievement in science, literature, the arts, and other 
fields. Membership is limited to 90 regular members, 150 
foreign members, and 30 correspondents. The Division 
of Sciences, to which Dr. Marton was elected, has 15 
regular members, 5 correspondents, and 25 foreign mem- 
bers. 


J. D. MceGEE GETS MANAGEMENT AWARD 
FOR SECOND YEAR 
James D. McGee, general personnel director of the L.O.F. 
Glass Fibers Company, recently was presented an award 
for merit, his second in two consecutive years, by the 
Research Institute of America. 

A citation and bronze medallion were presented to 
Mr. McGee “for effective contribution to the development 
of executive skills in human relations and manpower 
utilization.” 

The awards this year were given to 188 individuals 
among 4,500 key members in as many companies among 
30,000 member business concerns of the Research Insti- 
tute. Last year, Mr. McGee was one of 200 recipients. 

Presentation of the medal to Mr. McGee and the cita- 
tion to the company was made by Joseph H. Kroeger of 
the executive staff of the Institute. Accepting the citation 
was Thomas O. Collins, vice president and assistant gen- 
eral manager. 

To get the honors, Mr. McGee produced an award win- 
ning entry in an international contest on the topic of 
Management Training Methods. The award he received 
last year was based on Reduction of Absenteeism. 
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Cords in Glass .. . 
(Continued from page 493) 

accuracy of 2 to 3 percent of the amount of potassium 
present, in a test lasting for about an hour. 

Johnson (1950) and Cox and Laing (1954) review 
work done with radiotracers and with activation of some 
elements in glass or refractories by exposure to radio- 
activity. Thus, the position of small traces of sodium in 
refractories has been studied in this way. 

In a more indirect type of analysis, that of gases ab- 
sorbed or dissolved in glass and of gases in bubbles in 
glass, the work of Shadduck and Van Zee (1942) is par- 
ticularly thorough. 
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GLASS AND NATIONAL CONTAINER PLAN 
MERGER 

ager of Owens-Illinois Glass Company and National 
mtainer Corporation was authorized August 10, 1956, 

directors of both companies, and recommended for 

holders’ approval. Owens-Illinois directors met in 
ledo, Ohio, and National Container directors in New 
fork City. 

Shareholders will consider the proposal at meetings to 

heid September 17—Owens-Illinois in Toledo and Na- 
ma! Container in New York City. 

Un ler terms of the proposed merger, shareholders of 
ational Container would receive 1,028,739 shares of 
wen s-I[llinois common, and 822,991 shares of new 4 per 
wnt ‘umulative convertible preferred, $100 par value. 
Th: merger agreement provides that: (1) Each out- 

nd ng share of Owens-Illinois common will continue, 
inip, Hithc ut exchange of certificates, as a common share of 

nerged corporation, which will be known as Owens- 

nd. @lincis Glass Company. (2) Each outstanding share of 
lati nal common will be exchanged for one-fourth of a 
ware of Owens-Illinois common and one-fifth of a share 
{th: new Owens-Illinois preferred. (3) Each share of 
‘Baticnal convertible preferred will be exchanged for 
5.2 ver cent of a share of new Owens-Illinois preferred, 

"Bnd '4 per cent of a share of Owens-Illinois common. 
4) 1.25 per cent of the new Owens-Illinois preferred 
hares received by each National Container shareholder 
il be deposited in escrow to protect Owens-Illinois 
gainst liabilities not provided for in the June 30, 1956 
lational Container balance sheet, over and above $2,000,- 
DOO. 

Owens-Illinois shareholders of record on August 15 will 
be eligible to vote on the proposal and approval requires a 
majority vote of O-I’s outstanding common shares. 

National Container shareholders of record on August 
15 will be eligible to vote, and approval will require a 
avorable vote by two-thirds of its preferred stock voting 
eparately, and two-thirds of its outstanding preferred 

d common voting together. 

If shareholders of both companies approve the merger, 
he merged corporation is expected to begin operations 
ietober 1. Owens-Illinois will then have outstanding 
142,487 shares of common, and 822,991 shares of 4 per 
ent cumulative convertible preferred. 

At the option of the holder, a share of new Owens- 
llinois preferred may be surrendered in exchange for one 
pi. Wd one-twentieth common shares of Owens-Corning 
- © Biberglas Corporation, provided the exchange is made on 
it after October 1, 1958, and prior to October 1, 1963, 
ir into one share of Owens-Corning Fiberglas common if 
te exchange is made on or after October 1, 1963, and 
prior to October 1, 1968. Owens-Illinois now owns 2,100,- 
N00 shares of Owens-Corning Fiberglas. 

Owens-Illinois preferred shares will be redeemable, at 

option of the company, any time after March 31, 1959 

an initial redemption price of $105 per share. Each 
ar thereafter the redemption price will be reduced 25 
ents per share. 
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Neodymium oxide, 95 per cent minimum purity is 
iffered as a commercial grade of purified rare earth, by 
Nesearch Chemicals, Inc., Burbank, California, a sub- 
idiary of Nuclear Corporation of America, Inc. 
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EXACT WEIGHT SCALE AND KEEVER STARCH 
TO MERGE 

Shareholders of The Exact Weight Scale Co. and Keever 

Starch Co., Columbus concerns, have voted to merge their 

operations into a new company to be known as the Na- 

tional Industrial Products Co. 

The new company with headquarters in Columbus, will 
coordinate the activities of four divisions: The Exact 
Weight Scale Co., the E. W. Scale Co., Ltd., Canadian 
plant of Exact Weight at Toronto, Ontario; the Keever 
Starch Co., and the Standard Chemical Works of Colum- 
bus. 

The organization of National Industrial Products Co. 
will be effective when approval is received from the U. S. 
Treasury Department of this statutory merger. 


NATIONAL SAFETY COUNCIL CITES 

PITTSBURGH PLATE UNITS 
Ten Pittsburgh Plate Glass Company industrial units and 
two plants of the Columbia-Southern Chemical Corpora- 
tion, its wholly-owned subsidiary, have been cited for 
National Safety Council awards for outstanding safety 
performances during 1955, according to an announce- 
ment by Thomas R. Donoghue, manager of plant safety 
and protection. 


C. G. BENSINGER APPOINTED PRESIDENT 

0-I GLASS CONTAINER DIVISION 
Carl R. Megowen, Owens- 
Illinois president —_an- 
nounced the appointment 
of C. G. Bensinger as 
president of the Glass 
Container Division, a new 
position, to supervise the 
company’s glass container 
and closure operations in 
the United States. 

H. S. Wade will con- 
tinue as vice president and 
general manager of the 
Pacific Coast Division, 

but hereafter will report to Mr. Bensinger along with 
G. S. Babcock, vice president and general manager of 
the Closure and Plastics Division. 

A vice president of Owens-Illinois since 1941, and a 
director since April of last year, Mr. Bensinger has been 
general manager of the company’s glass container opera- 
tions in the East since 1953. For six years prior to that, 
he was general manager of the Pacific Coast Division. 


PITTSBURGH PLATE APPOINTS FIBER GLASS 
MANAGER 

Appointment of John K. Cochran as manager of produc- 

tion for the fiber glass division of Pittsburgh Plate Glass 

Company has been announced by R. A. McLaughlin, gen- 

eral manager, fiber glass division. 

Prior to joining Pittsburgh Plate recently Mr. Cochran 
had served as vice president and general manager of the 
Duplan Corporation in New York. In his new position 
he will be responsible for the supervision and direction 
of all production operations for the division. He will be 
quartered in the company’s general offices at One Gateway 
Center, Pittsburgh. 
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Research Digest . . . 
(Continued from page 504) 

The maximum tensile circumferential stresses on the 
outside surface of the cylindrical portion of the side walls 
are slightly higher at both the upper and lower portions 
as compared with the central part of the side wall. These 
slight increases are the result of the superimposed bending 
moments or end effects of the bottom and shoulder. 
These increases in stress at the extremities of the side 
wall are of small magnitude but indicate that, other 
things being equal, there should be a slightly greater 
tendency for side-wall pressure breakage origins to occur 
in the upper or lower areas. 

In the neck and shoulder region, the surface stresses 
are comparatively small, undoubtedly owing to generally 
increasing thickness and decreasing diameter. At the 
shoulder there is a definite fluctuation in the surface 
stress distribution due to superimposed bending stresses. 
As might be expected this stress fluctuation is greater for 
the export-shape shoulder design than for the select-shape 
shoulder designs, resulting from the greater rigidity of 
the export-shape shoulder and the concave radius at the 
juncture of the shoulder and neck. The sharper shoulder 
of the quart select-shape design apparently causes greater 
fluctuation than is exhibited by the smaller twelve ounce 
select-shape design. The maximum tensile stresses in 
this area area on the. outside surface and are circum- 
ferential in direction, but in all cases the maximum value 
of these stresses is less than the maximum tensile stresses 
in the side wall. If pressure breakage should originate 
in the neck and shoulder region, the initial crack should 
be propagated in the longitudinal direction. 

At the bearing surface on the outside edge of the 
bottom, the maximum principal stress is tensile and cir- 
cumferential in direction. When the thickness through 
the bearing surface is appreciably greater than that of 
the side wall, this maximum stress at the bearing surface 
is much lower than in the side wall. If pressure breakage 
should originate at or near the bearing surface, the 
initial crack should be longitudinal (radial) in direction. 

Around the heel of the bottle designs studied where 
the lower side wall is “toed-in” to join the bottom, there 
is a band of compressive and low tensile stresses. internal 
pressure breakage fractures should not be expected to 
originate in this region. Compressive stresses on this 
area result from the fact that the downward deflection 
of the bottom pulls the heel inward with greater effect 
than the internal pressure pushes the heel outward. 

The maximum principal tensile stresses developed in 
the quart-size bottle design are larger than those of the 
twelve ounce sizes and are approximately in proportion 
to the diameters. The outside center bottom and inside 
knuckle stresses of the large bottle design are, however, 
in greater proportion than the diameters, but less than 
the ratio of the diameters squared. 

Reducing the bottom thickness to that of the side wall 
results in no apparent change in the side-wall stresses 
but causes very large increases in the tensile stresses 
on the outside bottom and the inside knuckle. The 
stresses in these two locations apparently increase in 
approximate proportion to each other, but they increase 
more than the inverse proportion of the bottom thick- 
nesses. 
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In the twelve ounce bottle designs the inside knuckle 
stress is approximately twice the maximum outer side. 
wall stress, and the outside center bottom stress is about 
114 times the side-wall stress. With the bottom thicknes 
reduced to that of the side wall (reduced 24 times), 
the inside knuckle stress increases to almost 7 times and 
the center bottorn to about 5% times the maximum 
side-wall stress. In the quart size bottle design with 39 
per cent greater inside diameter, the inside knuckle: stress 
is about 214 times and the center bottom almost ” time 
the maximum stress in its side wall. 





CORNING GLASS LEASES ADDITION: L 
GROUND IN NEW YORK 
Corning Glass Works has acquired a 108-year _ round 
lease on property in New York City located < irectly 
across from the company’s present building at 71 Fifth 
Avenue. 

The purchase was made to protect the company’s future 
needs for increased office space in New York, acc ording 
to Rushmore H. Mariner, company director of rea estate 
operations. 

The company is considering construction of a 1 odem 
office building on the 30,000-square-foot site. 


FOUR FMC APPOINTMENTS 


Dr. Emil Ott, vice president and director of resea ch of 
Food Machinery and Chemical Corporation’s Ch mical 
Divisions announces four appointments of research :hem- 
ists to the staff of the FMC Chemicals Central Re arch 
Laboratory, now being completed at Princeton, N. J. 
Dr. Gino R. Treves joins the organic chemistry « epart 
ment. Dr. Treves holds a D.Sc. degree from Turin | ‘taly) 
and a M.S. degree from Cornell University. 

Charles de Than joins the polymer evaluation <ection 
of the plastics and polymers department. John A. Ganna 
and Murray H. Reich join the polymerization section of 
the plastics and polymers department. 


CARBORUNDUM APPOINTS P. N. GILLON 
Mr. Paul N. Gillon, formerly in charge of the Office of 
Ordnance Research at Duke University, has been appoint 
ed manager of the Basic Research Branch of The Carbo- 
rundum Company’s Research Laboratory, according to 
an announcement by Mr. Leslie E. Simon, director of the 
division. 

In his new position with Carborundum, Mr. Gillon wil 
direct a basic research group whose purpose is to acquire 
new scientific knowledge, keep abreast of the sciences re 
lated to Carborundum’s endeavors, and transmit new 
knowledge to persons in other branches of the Research & 
Development Division of Carborundum. Mr. Gillon has 
also been designated project coordinator, responsible to 
insure that Research & Development projects cover the 
range of the Company’s product interests, prevent dupli- 
cation of effort, and effect exchange of information be 
tween the Central Laboratory at Niagara Falls and prod 
uct engineering branches of the Operating Divisions. 


© Appointment of Dr. U. T. Greene, of Cleveland, 0. 
an executive of Diamond Alkali Co., as Director of the 
Chemical and Rubber Division, Business and Defens 
Services Administration, U. S. Dept. of Com., was at 
nounced by BDSA Administrator Charles F. Honeywell 
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Fourth International Congress . . . 
(Continued from page 495) 
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Left front: J. Stevels, Holland; Orson Anderson, U. S. A.; 
N. A. Toropov, U.S.S.R.; N. J. Kreidl, U. S. A. Right front: 
I. I. Kitaigorodski, U.S.S.R.; an interpreter and V. V. 
Vargin, U.S.S.R. 





Left to right: Carl Scheutz, Vaxjo, Sweden; Mrs. Simming- 
skjoeld, Vaxjo, Sweden; N. J. Kreidl, U.S.A.; and Dr. 
Simmingskjoeld of Vaxjo, Sweden. 





At the formal dinner at the Orangerie of the Chateau of 
Versailles. Right to left: Mile. Lalique, granddaughter of 
the famous glass sculptor, France; Mrs. I. Peyches, France; 
Prof. Hill, England; N. J. Kreidl, U. S. A.; Mrs. Hill; 
I. Peyches, France. 
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of papers devoted to problems on heat transfer insi } 
glass furnaces. Dr. Lange, from Eindhoven, presented g 
theoretical discussion of the cooling of furnace blocks, 















taking into account the latest theories of radiation trang! 
fer. Prof. Sawai and Prof. Kunugi, from Kyoto, present” 
ed an admirable discussion on the heat balance in a fur 
nace, and the control of the length of fuel flames. These” 
problems are now more stringent since mass production 
methods demand higher operating tank temperatures, 
The temperature gradient in a tank was calculated in g 
paper by J. Segana, S. Hashi and S. Suetoshi from Japan, 
The experimental point of view on tank temperature: was 
expounded by C. L. Babock and D. A. McGraw of 
Owens-Illinois Glass Co., who explained that the te per. 
ature could be measured and controlled dynam cally 
within the furnace by the measurement of certain j hiysi- 
cal properties. The fundamental problems of tank con- 
struction and operation from the glassmakers poi it of 
view were presented by E. Preston from England. His 
paper included extensive details on optimum furnac« con- 
struction with regards to mechanical, thermodyn mic, 
and chemical stability. Three papers were presente 1 on 
the mechanical behavior of Glass during glassfor ning 
operation. 








Session 4: Physical Properties and Control 


In this session four papers were presented on the ab 
sorption of radiation and its effect on properties. |’rof. 
Varguine and T. I. Weinberg of Russia presented a paper 
showing that very small concentrations of coloring im 
purities in glass can be detected by means of a photo 
electric spectro-photometer. This method is much more 
precise than chemical analysis. B. Simmingskold and 
B. R. Jénsson from Sweden proposed an equation which 
is a quantitative measure of colorlessness in glass, involv- 
ing only one number, but in terms of the Breckenridge- 
Schaub color coordinates, and the brightness values. 
A paper was presented from Czechoslovakia on the effect 
on nickel on the green colors sometimes found in middle 
glasses. England delivered a paper on the transmission 
characteristics of glasses with high content of chromium. 
It was shown that the chromium content must be less than 
0.001 per cent if high absorption in the ultraviolet is to be 
avoided. 

There were two papers from Germany on _ optical 
analysis of glass. J. Loffler presented a paper showing 
that in homogeneities detected by Schlieren methods can 
be exaggerated by previous etching, since the rate of 
dissolution is different for regions of different composi- 
tions. H. Schardin and H. Hannes discussed the use of 
optical images produced by tension on striae. 


Session 5: Physical Properties and Control 
(Continued ) 


The papers in this session concerned «sength or ex 
pansivity. Y. Mori and K. Eguchi, freza Japan, dis 
cussed the time dependence of the expansivity of boro- 
silicate glass when it is in the transformation range. 
They attributed these effects to change in randomness and 
to phase separation. A very accurate instrument for the 

(Continued on page 518) 
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F trographic equipment provides service for glass cus- 
t mers in stone identifications and in the study of raw 
+ aterials and finished products. 


Analyses in this new chemical laboratory help assure top 
performance of Laclede-Christy refractories—long life 
and economical service. 


Complete testing facilities are constantly used to check 


Laclede-Christy testing checks refractory quality from 
refractory consistency and quality. 


raw clay through all processing stages. 


Refractory progress starts here 


To aid refractory users—and to promote refractory progress—Laclede- 
Christy constantly searches for better ways to produce better products. 


Refractories of the future will come from Laclede-Christy laboratories 
—as have refractories now widely used. Laclede-Christy developments 
include cast 400 bottom blocks, CAST FLUXTITE, castable refractories, 
HKP super-duty silica brick, cast pot clay and other products. 


Constantly high Laclede-Christy quality originates here, through re- 
search, analysis, checking and re-checking. 


Laclede-Christy progress can be yours too. Are you using it? 


LACLEDE-CHRISTY COMPANY 
woos = DIVISION OF H. K. PORTER COMPANY, INC. 


2000 Hampton Avenue - St. Louis 10, Missouri 
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PHOTO COURTESY THE TOLEDO MUSEUM OF ART ? 


Arabic glassmaking was inherited trom Hellenic antiquity. 
Some ot the best Arabic work was produced later in Syria 
under the Mameluke domination. This mosque hanging lamp of 
brightly enameled glass is an example; bears a dedication to a 
Mameluke emir, who died in 1550 A.D. 
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I8U0 Michigan Alkali Company, now a division of Wyandotte 

Chemicals Corporation, was founded by Captain J. B. Ford 
to supply Soda Ash to the glass industry; part ot Wyandotte’s modern 
Soda Ash facilities is shown above. Wyandotte has literally grown up 
with glass. Today, as in the past, it is a working partner, supplying 
technical assistance and raw-material chemicals to those great com- 
panies marking milestones in glass progress. 


“Wyandotte 


: CHEMICALS 


Michigan Alkali Division, Wyandotte Chemicals Corporation 
Wyandotte, Michigan Offices in principal cities 
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| Fourth International Congress . . . 





| France. 










(Continued from page 516) 
determination of expansivity was described by T. Kishij 
from Japan. K. Takagi from Japan presented an analysis 
of the shock strength of glass to metal seals used in 
vacuum tubes. A spectacular demonstration of a con. 
trolled fracture, produced by superimposing a predeter. 
mined system of stresses was given by P. Acloque from 
France. The recent work in glass strength in Amerieg 
was reviewed by C. H. Greene. An experimental tech. 
nique for deliberately creating highly birefringent glass 
was presented by B. Long, M. Kantzer and M. Orlu from 


Session 6: Structure 


There were three topics in this session. The first con. 
cerned viscosity. E. Plumat from Belgium pres: nted 


| results on viscosity as 1/T plots and found discrete and 
abrupt changes in slope which he attributed to a! rupt 





structural transformations. H. T. Smyth presentd a 
paper proposing a mechanism for viscosity whicl ac- 
counted for permanent changes of neighboring a oms 
under stress. This permanent change of neighbors was 
explained in terms of a three-coordinated silicon a om, 
J. Zarzycki presented a paper showing the result of 
fundamental X-ray studies at very high temperati res. 
His work verified Warren’s earlier work at room :m- 
perature but seem to indicate considerably less coorc na- 
tion at high temperatures. The next group of pa ers 
concerned the motion of ions in glass. H. H. Blau »re- 
sented a fundamental discussion af the,,kinetic mo’ ion 
of tracer atoms to determine diffusion constants. ‘he 
diffusion of constants of various glasses containing ith- 
ium, sodium and potassium were measured and reported 
by P. Le Clerc from France. A detailed description of 
the possible mechanisms of ionic transport were made 


| by Y. Haven and J. M. Stevels from the Netherlands. 
| The last paper was by O. L. Anderson on the measure- 
| ment and explanation of persisting volume changes cre- 


ated by pressure in borosilicate glass. 


Session 7: Radiations 


But for one paper by A. Kats from the Netherlands, 
this session was an American affair. T. H. Davies pre- 
sented a comprehensive survey on the irradiation effects 
on glass. Most of the papers were concerned with optical 
absorption band shifts resulting from irradiation and 
the subsequent structural interpretation. The effect of 
gamma radiation on borates was discussed by K. R. 
Furguson of Argonne. The effect of gamma radiation 
on some multicomponent glasses was discussed by N. J. 


| Kreidl and J. R. Hensler of Bausch and Lomb. The 
| creation of color centers by solar radiation was given 
| by G. E. Rindone of Pennsylvania State University. The 
| effect of ultraviolet and X-ray irradiation in “photosensi- 


tive” glass was the topic by S. D. Stookey and F. W. 


| Schuler of Corning Glass Works. The band shifts result- 


ing from ultraviolet and X-rays radiation were discussed 
by A. Kats. A paper was presented by E. F. Westrum, 
Jr., of the University of Michigan, who showed the change 


| in the heat capacity of quartz resulting from neutron 
| irradiation. Application of radiation effects to non-brown- 


ing optics and dosimetry were presented by the chairman, 
N. J. Kreidl. (Continued on page 522) 
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How to prevent 


and 


Installing Monofrax® fused cast refractories is a simple, sure answer to these hazards 
of the base block area. 

Joint between base and side wall blocks stays well protected despite convection 
currents and despite the corrosive action of molten glass. The dense, tightly inter- 
locked crystalline structure of the Monofrax® refractories forestalls excessive under- 
cutting followed by upward drilling. As the side walls are given constant, level 
support there is less chance of possible glass leakage and eventual failure here. 

This same feature of Monofrax® M blocks, by the way, is also used to excellent 
advantage in tank side walls. In fact, base and side wall blocks of this material form 
a combination that stands up to the toughest glass furnace service. 


High alumina, purity and absence of interstitial 


glass combine in Monofrax® refractories to insure 
maximum life with a minimum of refractory-caused A Ww U hi D i aA 
problems. Carefully made to close tolerances, Registered Trade Mark 


oe reel 
hese blocks give tight-fitting, more durable Bent. LOk Ratvnctovies Biv, Perth Aniber, Mt. J. 
structures. 


the trend 1s to s 
MONOFRAX™ 


FuseD cast 7efractories 
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Fining of Glass .. . 

(Continued from page 499) 

30 per cent and the glass made homogeneous. This prac- 
tice has been employed for years. Oxygen can be intro- 
duced at temperatures, about 200°C. below the fining 
temperature, for example, and one can again introduce 
additional oxygen by means of a nozzle just prior to or 
after reaching the fining temperature. For a continuous 
tank the working procedure can be so modified that the 
lapse of time corresponds to a certain amount of space 
which the glass has to traverse in the tank. Skeptics may 
feel that chemical fining alone would achieve the same 
effect. This is disproved by two small test melts of elec- 
trical bulb glass (Figure 8), which contained equal 
amounts of antimony oxide as fining agent and which 
were melted for the same length of time in an electric 
furnace at 1350°C. At the left one sees an incompletely 
melted glass filled with bubbles. In the crucible on the 
right oxygen was introduced through a platinum capil- 
lary. The lower part of the melt is essentially free of 
bubbles. Above it is a layer consisting of 3 mm large 
bubbles which could only have been formed by decom- 
position of the intermediate compound, namely antimony 
pentoxide. In order to be able to show the interesting 
step in the fining cycle the test melts above, as well as the 
ones which will be mentioned below, were interrupted 
before fining was complete. Figure 9 shows two bulb 
glass melts prepared without arsenic. Despite the lack of 
a fining agent the glass in the crucible on the right (with 
nozzle) must have acted as acceptor for oxygen. Perhaps 
the presence of several per cent barium oxide was respon- 
sible for this. Upon comparing Figures 8b and 9b one 


Fig. 11. Bubble forma- 
tion in glycerin (10 
poises) without addi- 
tional pressure im- 
pulses. 


can see the pronounced influence of antimony content on 
melting with oxygen injection. Figure 10. illustrates the 
strong homogenizing action produced by* blowing gases 
through a jet. Both crucibles were charged three times 
alternately with layers of green bottle glass and color. 
less bulb glass. The glass in the crucible at the left is 
incompletely mixed while the glass in the crucible at the 
right is completely homogenized by oxygen injection. 
The best solution would be to produce many small 
bubbles, perhaps 100 per second, having a diameter of 
from 1 to 10 mm which would eliminate the roun:‘about 
way with an acceptor. If one employs high pressures to 
achieve more rapid detachment of bubbles with conse. 
quently higher bubbling frequency one forms ver: large 
bubbles, with diameters up to 60 cm, in a highly v scous 
substance such as glass (100 poises). On the othe’ hand 
relatively small bubbles can be produced if the sas is 
permitted to flow at a slow rate, but the bubble fre« uency 
decreases to below 1 bubble per second. Both r quire. 
ments can be fulfilled if one uses a process which er ploys 
a pulsating gas stream. Figures 11 to 14 show the | >rma- 
tion of bubbles in glycerin having a viscosity of 10 ; oises, 
Figure 11 shows the formation of relatively lar; : 
bubbles. Figure 12 shows numerous small bubble 
duced by subjecting the compressed gas to pressu ° 
pulses having a frequency of 50 to 100 pluses per s« » 
The bubble sequence is an exact function of the freq 
of the pressure impulses. Their size can be reduc » 
0.1 mm simply by regulating the gas pressure an 
pressure impulses. Experiments in glycerin at 0°( 
a viscosity above 100 poises, which corresponds t:: the 


(Continued on page 522) 


Figs. 12-14. The same experimental arrangement as in Figure 11 


at various stages. The static gas pressure was subjected to 50 
-100 pressure impulses per second. 
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IT’S YOUR MOVE TOWARD GREATER SAFETY OF SUPPLY 
If it’s Nepheline Syenite you want, Consolidated Feldspar’s got it! If it’s Feldspar 
you want, Consolidated Feldspar’s got it! Here, in one large producing organization are 


facilities to handle all your alumina and flux requirements. It’s your move—write, wire, or phone. 


<5 CONSOLIDATED FELDSPAR ¢e;.. 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION, 20 NORTH WACKER DRIVE, CHICAGO 6 « Soles Offices: Chicago, fll.; 
East Liverpool, Ohio; Trenton, N.J.; Columbia, Mo.; Ottawa, Ont. © Exclusive Sales Agents for CLINCHFIELD SAND & FELDSPAR CORPORATION, Bedford, Virginia 
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WRITE FOR NEW CATALOGS 
No. 101 Shamva Specialties 
No. 102 Brick & Special Shapes 


THE MULLITE REFRACTORIES CO. 
SHELTON 6, CONNECTICUT 
REPRESENTATIVES IN: Buffalo Chicago Cleveland Detroit 
Lancaster, Ohio New York Philadelphia Pittsburgh San 
Francisco Seattle LosAngeles Denver Tulsa in Canada: 
A. P. Green Fire Brick Co., Ltd. Main Office: Toronto. 
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| Fourth International Congress .. . 


| deck of a Seine boat, while others looked at the scenery, 






Fining of Glass... 
(Continued from page 520) 

fining temperature of glass, show the same results. The 
application of this method to glass melts in principk 
offers no difficulty. 
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Madame A. Winter, from France, proposed hat 
criteria for glass formation be certain combinations 
refractive index and dispersive power in oxides. W. J. R 
Merrin and M. Cole of England criticized the theo-etieal 
work of Czerny and Kellett on the idealized solut:on of 
heat transfer in molten glass, since it appears by their 
own equations that thermal equilibrium is unlikely to 
occur. H. Scholze from Germany skowed that the usual 
OH band in infrared absorption shifts with the com 
position, which leads to conclusions concerning the strue- 
ture of binary alkali silicates. W. Hanlein has explained 
how it is possible to produce extremely thin (10 micron) 
flexible sheets of glass by vaporization, and that thes 
films have practical applications as insulators. 


General Impressions 


The number of contributions from two countries, Amer 
ica and Japan, were appreciably more in this Congres 
than in the last. Asia did not contribute actively except 
for Japan. The seven Russian delegates were active and 
appeared to exchange information without reservation. 

A discussion group between three western glass scier 
tists and the Russian delegates convening on the lower 


disclosed that there are approximately the same divisions 
of opinion in the Soviet Union concerning structure, thal 
exist in the Western world. In this discussion group, it was 
made clear that certain words used in Russian literature 
on glass, such as “crystallite-like”, do not even have ap 
proximately the same meaning in the Western world 
Such a word is almost untranslatable. Further cor 
ferences between the Russian glass scientists and _ theif 
Western counterparts are clearly needed. 

The V Internal Congress on Glass will be held i 
Germany in 1959. 





O. L. Anderse 
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,.. about soda ash service 
beyond the product itself 


If you have ordered West End soda ash you are sure of top quality .. . but 
that is only the beginning of West End service. Your requests in 
matters of routing, scheduling, invoicing and advices are both invited 
and encouraged. They are attended to promptly and cheerfully. Feel free 


to make requests ... no matter how small... at any time. 
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West End Chemical Company 
SODA ASH + BORAX « SODIUM:SULFATE + SALT CAKE « HYDRATED LIME 
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For 1/64 ounce visible 
accuracy at the lehr... 


z MODEL 4203B 


you need EXACT WEIGHT 


SHADOGRAPH SCALES are solving this prob- 
lem in the nation’s leading glass manufacturing 
plants. 


EXACT WEIGHT SHADOGRAPH scales are 
engineered for glass plant production as well as 
laboratory use. Designed for use at the hot end, 
the precision scale, above, is equipped with a 1/64 
ounce graduated dial—a Transcite cover on the 
commodity platter—heat-resistant bearings—a 1-oz. 
beam with 1/64 oz. divisions and a self-locking 

“»poise. Fully enclosed housing. A model is also 
available for the cool end of the lehr. 


_ EXACT WEIGHT scales are designed to meet 

' the weighing requirements in your plant. Over 
800 specialized, custom-built models to protect your 
profits with increased production and greater visible 
accuracy. 


Sales and Service Coast to Coast 








lLxact \Weiglat 


Better quality control Boales 


Better cost control 
THE EXACT WEIGHT SCALE COMPANY 
952 W. Fifth Avenue, Columbus 8, Ohio 
In Canada: P.O. Box 179, Station S, Toronto 18, Ont. 








Inventions and Inventors . . . 
(Continued from page 503) 
as many discrete deflection axes as the number of com. 
ponent colors for the system. For example, the deflection 
system which is suitable for a three-color system is of 
triangular symmetry. Such a deflection system is operated 
to cause the mean directional axis of the beam electron; 
to sequentially diverge from the axis of the final focusing 
electron optic in as many different specific directions x 
the number of color components for the system, such a 
three, and to remain divergent in these specific directions 
for respective intervals whose total time duration is sub. 
stantially equal to the full color period of one color 
switching cycle. More particularly, this deflection system 
causes the beam to diverge in the above-mention d spe. 
cific directions by deflecting it in abrupt, discon’ inuow 
steps rather than by continuously rotating (or “nut: ting”) 
it as in the prior art. Because of this, the amount c ‘ color 
mixing is negligible and therefore it is unnecessary to 
block the beam at all or to do so for any substantiz! time 
The patent contains nine claims and the fo! owing 
references were cited: 2,227,135, Hollmann, D: >. 21, 
1940; and 866,065, France, March 31, 1941. 


Process for Making Composite Optical Reticules. Pat. 
ent No. 2,704,420. Filed November 4, 1949.  ‘ssued 
March 22, 1955. No drawings. Assigned to Bai sch 
Lomb Company by Lewis P. Ohliger. 

This invention relates to new and improved mthods 
of manufacturing composite glass articles consistiag of 
a plurality of integrally united glass elements, produced 
by effecting face-to-face and edge-to-edge glass fusions of 
at least surface portions of the elements, which is espe- 
cially applicable but not limited to the production of 
multifocal ophthalmic lenses composed of a plurality of 
integrally united optically different glass elements unified 
by fusion at their facing surfaces. More specifically, an 
object of this invention resides in the application to glass 
surfaces, glass parts or elements to be incorporated into 
a composite glass article, prior to their fusion, of a 1-10 
per cent aqueous solution of a water-soluble molybdate, 
arsenate, tungstate or vanadate at a mild elevated tem 
perature for a few hours, preferably, a 4 per cent solution 
of sodium molybdate at a temperature of 75°C. for a 
period of 14 to 2 hours. This method has the further and 
important advantage that types of glasses which wer 
heretofore unusable or unsuitable to a given fusion sched- 
ule now become utiligable, since fusion temperatures are 
modified. This invention is applicable to the production 
of exceptionally high-quality, first fusions of so-called 
“Panoptik” bifocals and especially those which are pro- 
vided with “Ray-Ban” glass, the latter type of glass being 
an anti-glare or tinted iron glass. 

The patent contains 4 claims and 23 references. 


Method of Forming Coating of Metal on Glass. Patent 
No. 2,717,840. Filed February 25, 1952. Issued Septem: 
ber 13, 1955. No drawings. Assigned to Fox, Wells and 
Company, by Carl Bosch. 

A preferred method is as follows: That part of the 
surface of the glass to which solder is to be applied 
first cleaned to remove all traces of grease, hydrocarbons, 
and halogen-containing compounds. For this purpose a! 

(Continued on page 528) 
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DU PONT 
GLASS COLORS 


e acid-resistant 
e alkali-resistant 
e easy to apply 


Your products—single and multi-use con- 
tainers or glassware for the home—take on spar- 
kling new sales appeal with Du Pont Glass Colors. 

These colors are durable. They resist acid and 
alkali . . . endure repeated washing and steriliza- 
tion without fading. Available in a complete 
range of colors, Du Pont Glass Colors afford 
smooth, even application of a simple motif or 
the heaviest multi-layered design. And these 
colors are highly stable over a wide range of 
firing temperatures. 

Look to Du Pont for a complete line of glass 
and ceramic colors. For more information write: 
E. I. du Pont de Nemours & Co. (Inc.), Electro- 
chemicals Department, Wilmington 98, Del. 


DISTRICT SALES OFFICES: Baltimore * Boston * Charlotte + Cleveland 
Detroit * El Monte (Cal.) * New York « Philadelphia + San Francisco 
Export Division, Wilmington. 





DU PONT 


GLASS COLORS 
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BETTER THINGS FOR BETTER LIVING 
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ANCHOR HOCKING PROMOTES J. M. FORDHAM Cc. E. BRACKBILL APPOINTED EXECUTIVE 
Anchor Hocking Glass STAFF. ASSISTANT AT LACLEDE-CHRISTY 
, Charles E. Brackbill has 
been appointed executive 
staff assistant in production 
for the Laclede-Christy 
Company Division, H. K 
Porter Company, Inc.. 
Mr. Brackbill, a ceram. 





Corporation announces 
the promotion of Mr. 
James M. Fordham to 
factories manager of the 
Container Division suc- 
ceeding Mr. W. R. Bone 
who has resigned. Mr. 
Fordham’s headquarters ic engineer, will work oy 
will be at the Corpora- specific assignments jn 
tion’s General Offices at Lancaster, Ohio. He has been Plant Operations at Laclede-Christy. 

employed by the Company twenty-seven years, has served Mr. Brackbill was graduated from Pennsylvania State 
in various responsible positions at different Anchor Hock- College with a B.S. in Ceramics. He was manage: of the 
ing plants and most recently was plant manager of the Specialties Department, Glen Gery Shale Brick C >rpore. 
Salem, New Jersey glass container factory of Anchor tion, and later was ceramic engineer, Producticn and 





Hocking. Development for Electric Auto-Lite Company, Spa k Plug 
Ralph R. Newkirk, production manager of the Salem, Division. 

N. J. plant, and with the Company twenty-four years, will He is a member of Keramos and the American ( eramic 

succeed Mr. Fordham as plant manager. Society. 


® Palmer W. Hancock, comptroller, Owens-Illinois Glass © George J. Hannes, assistant technical manager of the 
Co., has been elected a vice president of the Toledo Con- L.O.F. Glass Fibers Company plant in Parke sburg, 
trol of the Controllers Institute of America. Established W. Va., has been promoted to manager of the Auto notive 
in 1931, the Institute is a non-profit management organ- Research & Development Division of the compa: y. In 
ization of controllers and finance officers from all lines making the annduncement, Dominick Labino, vice presi- DRAI 
of business—banking, manufacturing, distribution, utili- dent in charge of research, said Mr. Hannes will head. vatek 
ties, transportation, etc. The total membership exceeds quarter at the company’s new Research Center in \Water- 


4,500. ville, Ohio. 
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eld . 
The unique “Univerbel” Batch Chargeitherm 
for feeding batch and cullet to glass mele doc 
ing furnaces was developed and perfected) 0. 
in Belgium and is being used with excey 
tional success in many European cou 
tries as well as Great Britain, Canad 
BLOCK and the United States. 
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a Illustration at the left shows the “Univerbel”’ ¢ 
in a sectional drawing of the doghouse into which 
batch and cullet are fed by the charger. Rotation of 
Feeding roll moves the batch and cullet into the f 
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plastic printing paste, 

ed to the development of 
he ful'y automatic, closely- 
oupled decorating machine 
pictured here. 















his equipment and Draken- 
ed ACL Enamels in Drako- 
erm have increased production 
‘Sf decorated beverage bottles 60% 
above that of the older semi-auto- 
‘Mmatic machines, with proportionally 
wer costs. Furthermore, prints are 
sharper and more attractive. Results 
pre equally good on tumblers, cosmetic 
ars and miscellaneous containers. Re- 
7 ects are at a minimum; time and money 
wre saved in rewashing bottles and in color 
gost as well. 






































DEPENDABLE SERVICE ON: 
Acid, Alkali and Sulphide 
Resistant Glass Colors and 
Enamels... Silver Paste... Crys- 
tal Ices . . . Squeegee and Printing 
Oils ... Spraying and Banding Mediums 

... Glassmakers’ Chemicals... Glass Frost- 
ing Compounds... Decorating Supplies. 


DUR PARTNER IN SOLVING COLOR PROBLEMS 
or | 
LE 













ot color printing with Drakotherm Glass 
olors and completely automatic machinery can 
ut decorating costs substantially for you. We 
will glady discuss details at your convenience. 















3 Executive Offices: 45 Park Place, New York 7, N.Y. 
A Factory and Laboratories: Washington, Pa. 







Pacific Coast Agents: 


BRAUN CORPORATION, 1363 So. Bonnie Beach Place BRAUN-KNECHT-HEIMANN COMPANY, 1400 Sixteenth Street 
LOS ANGELES 54, California Phone: ANgelus 9-9311 SAN FRANCISCO 19, California Phone: HEmliock 1-8800 
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From The Glass Center Of The World 





TOMOCO 
MOULDS 


Since 1918 








Precision-made to your specifications to assure you 
of greatest accuracy and uniformity in the produc- 
tion of bottles, jars and pressed tableware. 


For trouble-free, high production of quality prod- 
ucts on any type of glass bottle blowing machines 
always specify TOMOCO Moulds. 


PROMPT SERVICE AND DELIVERIES 
WRITE FOR QUOTATIONS 





1923 Clinton St. 


Toledo, O. 
Phone Cherry 4-3066 





DELOS M. PALMER & ASSOCIATES 


Consulting Engineers 
Mechanical, Electrical & Industrial 


Designers of 
Special Purpose Machinery 
For The Glass Industry 
Automation 


4401 JACKMAN ROAD TOLEDO 12, OHIO 
Telephone: Kingswood 9611 














EISLER Equipment aa 


solves glass problems! 


Since 1920, designers | 
and builders of special 
machinery and equip- 








ment for the glass in- 


dustry | Above: SPECIAL CROSSFIRES 


Below: BLAST BURNERS 


Le 





Cu 
Silent Blast Torches + 
Cross Fires + Ribbon 
Fires + Gas and Oxygen © 
Burners Indexing 
Turntables + Sealing, 
Ampule and Bulb Blow- 
ing Machines, etc. 
Call us now 
without obligation 


EISLER ENGINEERING CO., INC. 


¢ Charles Eisler, Jr. 
742 So. 13TH ST., NEWARK 3, N. J. 


President 
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Inventions and Inventors .. . 
(Continued from page 524) 


inorganic detergent such as an alkaline solution may be 
used, the glass being subsequently rinsed with distillej 
water and thereupon allowed to dry. In some case, 
priming with an alkali-silicate solution such as a solution 
of potassium silicate or sodium silicate of from 0.1 per 
cent to 50 per cent concentration will be found advap. 
tageous. After application of the primer, it is allowed to 
dry on the surface. The soldering tool is thereupon 
heated to a temperature somewhat above the meltin: point 
of the alloy, and the solder applied thereto. The so dering 
tool is preferably rubbed back and forth on the work 
piece to spread the solder. The solder is thus caused to 
form a film on the work piece which has been ra sed to 
the required temperature by the transfer of hea from 
the soldering tool and solder to the work piece. ‘‘o the 
solder-coated area of the work piece (either wh 'e the 
solder is still molten or after it has solidified) now 
applied to another piece of glass. The hot solderi: ¢ tool 
is now passed along the joint between the two _ ieces, 
causing the solder coating or coatings thereon .o be 
fused together, thus forming a good tight soldered joint. 
A desirable solder is made up of indium and the alloys 
of indium with tin, lead, cadmium, bismuth and z 1c all 
of which possess the glass wetting properties of ir lium. 
There were two claims and twelve references cit 4. 


Etching Surfaces. Patent No. 2,719,373. Filec May 
27, 1952. Issued October 4, 1955. One sheet of iraw- 
ings; none reproduced. Assigned The Univis Lens Com. 
pany, by R. E. Allen, and S. F. Hostetler. 

The object of this invention is to provide app«ratus 
whereby a surface such as the surface on a lens cin be 
permanently marked for identification with a mark that 
is imperceptible during normal use of the lens or other 
glass object but which can be seen by close scrutiny under 
the proper lighting conditions. 

In operation, the etching is done by pressing a lens 
firmly against the top of the gasket member of a con- 
tainer so that the corrosive gas or vapor escaping through 
the apertures will contact the glass surface in the desired 
pattern so that the corrosive substance can etch an iden- 
tifying mark into the glass surface. A corrosive mixture 
of hydrofluoric acid and wax which volatilizes at room 
temperature has been found satisfactory. A stencil num- 
ber preferably of resilient rubber is secured to the top of 
the container. It takes one to five seconds for gaseous 
fluorine to etch a mark of proper depth into the finished 
surface of an optical lens. 

There were three claims and the following references 
were cited in this patent: 2,324,087, Jelley, July 13, 194 
and 2,463,711, Nagle, March 8, 1949. 

Glass Cutting Machine. Patent No. 2,732,623. Filed 
June 21, 1951. Issued January 31, 1956. Four pages 
of drawings; none reproduced. Assigned to American 
Optical Company by William Vaughan. 

This invention relates to improvements in optical ma 
chinery and has particular reference to a novel machine 
for cutting glass articles such as lenses to different desired 
contour shapes and sizes. 

A machine is provided which enables accurate location 
of the work or lens on the work supporting table of the 


THE GLASS INDUSTRY 






machi 
tool w 
cutting 
tively 
The 
of the 
sumes 
the po 
throug 
of the 
visible 
The 
were ( 
1917; 
nard, 
and 2 











All 
Septe 
drawi 
Erick 

Th: 
used 
ventic 
for g! 
in re! 

Eq 
are h 
about 
per c 
due i 
be us 
purifi 
obtai: 
the r 
mm. 
cent. 

Gl: 
finish 
a lan 
as p 
comp 
terize 
when 

as W 
easily 
at ro 
speci 
TI 
in th 
Swis 
and 


machine, and in more accurate relation with the cutting 
tool whereby the path of the cut and the pressure of the 
cutting tool, on the work or lens being cut, is more posi- 
tively controlled. 

“The cutting tool, when pressed against the surface 
of the work or lens to be cut, automatically tilts and as- 
sumes a position substantially normal to the tangent at 
the point of contact with the surface engaged thereby 
throug 'iout the path of the cut regardless of the curvature 
of the engaged surface. The cutting cycle is also clearly 
visible and overlapping cuts are avoided. 

Thee were 16 claims and the following references 
were « ted in this patent: 1,248,145, Maynard, Nov. 27, 
1917; :,581,883, Steinle, Apr. 20, 1926; 1,621,331, May- 
nard, lar. 15, 1927; 1,997,561, Lockhart, Apr. 9, 1935, 
and 2. 22,818, Geula, Sept. 19, 1950. 


All. aroxydichlorosilane. Patent No. 2,720,470. Filed 
Septer ber 15, 1954. Issued October 11, 1955. No 
drawi zs. Assigned United States of America by P. W. 
Erick »n and I. Silver. 

Thi invention relates to chemical finishes for glass 
used 1 reinforced plastics. More particularly, the inv- 
ventic . is concerned with a novel organosilicon finish 
for g! ss materials and methods of preparation and use 
in re’ forced plastics. 

Eq. molar parts of allyltrichlorosilane and 3,5-xylenol 
are h ated together, at about 100°C., with stirring for 
about 6 hours, until the reaction is approximatelyq 90 
per cnt complete as determined by the loss in weight 
due it: HCl evolved. The entire reaction mixture may 
be us d as a finish without further purification or the 
purifi:d product, allyl-3,5-xylenoxydichlorosilane, may be 
obtained and used as a finish by fractional distillation of 
the reaction mixture at reduced pressure, such as at 10 
mm. 3. P. 144°C. at 10mm.; ,D?® 1.5032; yield 53 per 
cent. 

Glass material pre-treated, with the novel chemical 
finish described, will form a superior resin-glass bond in 
a laminate structure having a thermosetting resin, such 
as polyester, epoxy, and phenolic resins, and glass as 
components thereof, and the resulting laminate is charac- 
terized by improved strength and stiffness, particularly 
when subjected to adverse environmental conditions such 
as water and moisture. The novel chemical finish is 
easily applied to glass to form a non-polar organic solvent 
at room termperature and does not require heat or other 
special treatment to fix the finish. 

There were 23 claims and following references cited 
in this patent: 2,481,349, Robie, Sept. 6, 1949; 2,595,729, 
Swiss, May 6, 1952; 2,637,719, Deireich, May 5, 1953, 
and 2,649,396, Witt et al., Aug 18, 1953. 


® The Pittsburgh Corning Corporation announces the 
appointment of Dr. Bruno Alter, Jr. to its Research & 
Development Division at Port Allegheny, Pa. 


® Ten Pittsburgh Plate Glass Company industrial units 


and two plants of the Columbia-Southern Chemical Cor- | 


poration, its wholly-owned subsidiary, have been cited 
for National Safety Council awards for outstanding safety 
performances during 1955, according to an announce- 
ment by Thomas R. Donoghue, manager of plant safety 
and protection. 
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Now the industry's most popular Cerium Oxide 


If suspension is a prob- 
lem in your polishing ma- 
chines, ask your supplier 
for CEROX ST. Ample 
stocks are on hand for 
prompt shipment at the 
same price as regular 
CEROX. 


Linpsay CHEMICAL (OMPANY 


254 ANN STREET, WEST CHICAGO, ILL. 











THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 
FOR THE GLASS INDUSTRY 


LANCASTER, OHIO 














WISSCO BELTS 


Wissco offers you the ideal processing belts for conveyors, 
lehrs, furnaces and other equipment. And...now...these im- 
proved belts can be shipped on reels for quicker, easier and 
more economical installation. Write today for complete details. 


THE COLORADO FUEL AND IRON CORPORATION 
Denver and Oakland 


2 
WICKWIRE SPENCER STEEL DIVISION 
Atlanta * Boston * Buffalo * Chicago * Detroit * New Orleans 
New York ¢ Philadelphia 


WISSCO BELTS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 





















CLASSIFIED ADVERTISING 





Desirable opportunity in 
COLOR KINESCOPE 
Development for 
GLASS TECHNOLOGIST 
CERAMIC ENGINEER OR PHYSICIST 
ee jones 


Experienced in glass manufacture, 
preferably glass to metal sealing. 


To work on Engineering Development 
Projects. 


For color kinescope envelopes. 
Degree plus minimum 5 years’ experience— 
Position in Greater Philadelphia area. 


Send resume of education and 
experience to: 

Mr. John R. Weld 

Employment Manager, Dept. Z-3J 
Radio Corporation of America 
Camden 2, New Jersey 








RADIO CORPORATION of AMERICA 
fq COMMERCIAL ELECTRONIC PRODUCTS 





HARRY 0O. SCOTT—CONSULTANT 


Operation all types of glass, sheet, rolled, pressed, 
blown and bending all colors. 


Box 812, Point Marion, Pa. 
Phone RA 5-9324 











PALLET PATTERNS FOR 20,000 CONTAINER 
SIZES 

A new graphic method for quick selection of patterns for 

loading 20,000 sizes of containers on the 40” x 48” pallet 

has been devised by the Navy and published in a report 

available to industry through the Office of Technical 

Services, U. S. Department of Commerce. 

The chart method assembles in a single volume a vast 
amount of data involved in comparative areas, dimensions 
and efficiencies, enabling improved area and cube utiliza- 
tion and maximum economies in warehousing and trans- 
portation of palletized loads. 

Six master charts present 172 pallet patterns applicable 
to containers graduated in increments of 14” with lengths 
of 6” to 52” and widths of 5” to 43”. Alternate container 
sizes also can be determined. 

Individual graphs are plotted for each of the 172 pat- 
terns, permitting detailed analyses of specific loading 
problems. The patterns, all of which rate above 80 per 
cent in area efficiency, were selected from more than 400 
collected from commercial and military sources. 


530 


The 140-page report, PB 111845 Container Size ang 
Pallet Pattern Selection Criteria for Use on 40" x 4g 
Pallets, J. P. Akrep and S. Stambler, U. S. Naval Researeh 
and Development Facility, December, 1955, may he 
ordered from OTS, U. S. Department of Commerce, Wash. 
ington 25. Price $3.00 

Related reports available from OTS are: (1) PB 111998 
A Reference Guide for the Construction and Inspection 
of Wood Pallets, M. Toscano, U. S. Naval Research and 
Development Facility, October, 1955, 99 pages. price 
$2.00. (2) PB 111755 Pallet Repair Manual, H. A. Rothe 
and M. Toscano, U. S. Naval Supply Facility, Apri!, 1955, 
34 pages, price $1.00. 


NATIONAL DAIRY PRODUCTS AND METRO 
GLASS PLANNING MERGER 

The managements of National Dairy Products Cu rpore 
tion and Metro Glass Company, Inc. announced t at ne 
gotiations are under way looking toward the acqv isition 
of Metro by National Dairy, through an exchaige of 
stock. It is expected that arrangements will be con: pleted 
before the end of August. 

Metro is a manufacturer of glass containers—of which 
National Dairy is a large user. Metro makes a vari d line 
of glass containers for the food, beverage, hou -ehold 
product and cosmetic industries. It operates pla its in 
Jersey City, N. J., Washington, Pa. and Dalton, II! . near 
Chicago. 

Metro will continue to serve all its customers, operating 
as a division of National Dairy. No changes are cc ntem 
plated in management or personnel. 


THREE OLIN MATHIESON APPOINTMENTS 


Olin Mathieson Chemical Corporation has announced the 
following appointments applying to its Industrial Chem 
cals Division, Baltimore, Md.: 

James G. Chalfant has been named market development 
manager. He was formerly in charge of market develop 
ment in the company’s general research organization in 
New Haven, Conn. 

Bernard N. Schrauf, also formerly at New Haven with 
responsibility for market research on new products, has 
been appointed market research manager. 

Norman C. Schultze, who has been supervisor of or 
ganic sales services in Baltimore, is named technical serv- 
ice manager. 

All three men will be located in the division’s head 
quarters offices in Baltimore. 


CHAIRMAN NAMED TO UNIVERSITY BOARD 


John D. Biggers, chairman and chief executive officer of 
Libbey-Owens-Ford Glass Company, has been appointed 
a member of the board of directors of the University of 
Toledo by Mayor Ollie Czelusta and confirmed by the 
city council, it was announced recently. 

He fills the vacancy resulting from the death of Dr. 
Charles R. King, a member of the board for 16 years. The 
unexpired term runs to Dec. 31, 1957. 

University of Toledo, one of the three large municipal 
universities in Ohio, a few years ago established courses 
leading to graduate degrees in glass technology and re 
ceived the support of five nationally-known industries in 
establishing its Graduate Institute of Silicate Chemistry 
and Related Sciences. 
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MAN CONQUERS HEAT 1/8 AS HOT AS SUN 


GLASS 
BOTTOMING 
PROBLEMS? 


KAHLE AUTOMATIC MACHINES 
ARE THE COST-SAVING 
QUALITY- IMPROVING ANSWER 


A suit that enables a man to work in temperatures one- 
eighth as hot as the sun’s surface was demonstrated in 
New York recently. 

The demonstrator six times entered an industrial fur- 
nace heated to 1,200 degrees Fahrenheit, the highest tem- 
perature ever entered publicly for more than a few 
seconds. He stayed two or three minutes each time as if 
on a repair or rescue mission. 

The demonstration, sponsored by Minnesota Mining 
and Manufacturing Co., St. Paul, Minn., was held to show 
the heat-protective qualities of fabrics coated with a thin 
layer of aluminum, a process developed by Minnesota 
Mining and Manufacturing. The aluminum-coated fabric 
reflects radiant heat instead of insulating against it. 

To demonstrate the intense heat from which he was 
protected, an engineer wearing the aluminum-coated suit 
walked into the 1,200-degree oven carrying an armload 
of wood which burst into flames while he held them. 

He returned with a sheet of steel wool which flared 
almost immediately, and then a manikin wearing a fire- 
man’s rubber firefighting coat and another wearing or- 
dinary street clothes, both of which burned while he was 
unaffected. 

The demonstrator was D. J. Bennett, an engineer from 

anesville, Ohio, who reported he had tested the suit pre- 
iously “about 200 times” in industrial repair work in 

tamic kilns at temperatures in the 1,200-degree range. 
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PRODUCTION 
OF PRECISION 


NOW—“‘automation” for Glass Work- 
ing—from Kahle . . . leading manu- 
facturers are making up to 4000 
units per hour with Kahle Automatic 
Bottoming Machines—which feature 
such exclusive design advantages 
as: Easy interchangeability of round 
or flat head work e Completely 
automatic feeding, cutting and un- 
loading @ Micrometer-type adjust- 
ment of work lengths e Famous 
Kahle precision indexing mechanism 
and rugged construction for long, 
dependable operation @ Special pro- 
visions for accessibility to reduce 
maintenance “down time” @ A se- 
lection of standard and customized 
machine types to meet every pro- 
duction requirement. 

During 25 years of industry service 
Kahle has become the world’s larg- 
est producer of specialized produc- 
tion equipment . . . why? Ask any- 
one who knows glass working! When 
you need more efficient, more 
economical production machinery — 
“Call-on-Kahle”’. 


FREE — MACHINERY REFERENCE FILE 


New time-saving file gives full in- 
formation about Kahle Machines. 
Send for your copy now! 


hrahle 
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